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(54) POSITIVE TYPE RESIST COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a positive type resist composition having excellent SEM resistance 
and resolution and further having improved defocus latitude. 

SOLUTION: The positive type resist composition contains: a blend of two or more resins each having a 
specified lactone monomer unit and having a velocity of dissolution in an alkali developing solution increased 
by the action of an acid; and a compound which generates the acid when irradiated with active light or 
radiation. 

* NOTICES * 

JP0 and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1](A) (a1) Butyrolactones and norbornane (a2) lactone. (a3) It has at least one sort of monomeric 
units chosen from cyclohexane lactone and (a4) adamantane lactone, In a positive resist composition 
containing a compound which generates acid for resin which a dissolution rate to an alkali developing 
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solution increases by operation of acid by the exposure of at least two sorts and (B) active light, or radiation, 
A positive resist composition, wherein a mixture of this resin (A) contains at least two sorts in the above 
(a1) of - (a4), and a monomeric unit. 

[Claim 2]The positive resist composition according to claim 1 characterized by a butyrolactone system 
monomeric unit of (a1) being a repeating unit shown by following general formula (II) in resin of (A). 
[Formula 1] 




R, expresses a hydrogen atom or a methyl group among general formula (II). W expresses the combination of 
independent or two bases or more chosen from the group which consists of a single bond, an alkylene group, 
an ether group, a thioether group, a carbonyl group, and an ester group. Ra, Rb, Rc, Rd, and Re express the 
alkyl group of a hydrogen atom or the carbon numbers 1-4 independently respectively, m and n express the 
integer of 0-3 independently respectively, and m+n is six or less [ 2 or more ]. 

[Claim 3]The positive resist composition according to claim 1 characterized by a norbornane lactone 
system monomeric unit of (a2) being a repeating unit which has a basis shown by a following general formula 
(V-1) or (V-2) in resin of (A). 
[Formula 2] 




OH) (V-2) 



In general formula (V-1) - (V~2), R 1b - R 5b express the alkyl group, cycloalkyl group, or alkenyl group which 
may have a hydrogen atom and a substituent independently respectively. Two of R 1b - R 5b may form a ring 
unitedly. 

[Claim 4]The positive resist composition according to claim 1 characterized by a cyclohexane lactone 
system monomeric unit of (a3) being a repeating unit which has a basis shown by a following general formula 
(V-3) or (V-4) in resin of (A). 
[Formula 3] 
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In general formula (V-3) - (V-4), R 1b - R 5b express the alkyl group, cycloalkyl group, or alkenyl group which 
may have a hydrogen atom and a substituent independently respectively. Two of R 1b - R 5b may form a ring 
unitedly. 

[Claim 5]The positive resist composition according to claim 1 characterized by an adamantane lactone 
system monomeric unit of (a4) being a repeating unit shown by following general formula (I) in resin of (A). 
[Formula 4] 
R 

~CH 2 -C- ( I ) 

z: ~°T s,t_ r°" 



[0016]In general formula (I), A expresses the combination of independent or two bases or more chosen from 
the group which consists of a single bond, an alkylene group, a cyclo alkylene group, an ether group, a 
thioether group, a carbonyl group, and an ester group. R expresses a hydrogen atom, the alkyl group of the 
carbon numbers 1-4, a cyano group, or a halogen atom. 

[Claim 6]The positive resist composition containing at least one sort chosen from a repeating unit which has 
a substructure in which resin of (A) contains alicyclic hydrocarbon further shown by following general 
formula (pi) - a general formula (pVI) according to any one of claims 1 to 5. 
[Formula 5] 
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(R,, expresses a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl 
group, or a sec-butyl group among a formula, and Z expresses an atom group required to form an alicyclic 
hydrocarbon group with a carbon atom.) Respectively R 12 - R 16 independently 1-4 carbon numbers, The alkyl 
group or alicyclic hydrocarbon group of a straight chain or branching is expressed, however Rat least one 
[ or ], R 15 , or 16 expresses an alicyclic hydrocarbon group among R 12 - R 14 . R 17 - R 21 express the alkyl group or 
alicyclic hydrocarbon group of the straight chain of a hydrogen atom and 1-4 carbon numbers, or branching 
independently respectively, however at least one of R, 7 - R 21 expresses an alicyclic hydrocarbon group. 
Reither R 19 or 21 expresses the alkyl group or alicyclic hydrocarbon group of the straight chain of 1-4 carbon 
numbers, or branching. R 22 - R 25 express the alkyl group or alicyclic hydrocarbon group of the straight chain 
of 1-4 carbon numbers, or branching independently respectively, however at least one of R 22 - R 25 
expresses an alicyclic hydrocarbon group. It may combine with each other and R 23 and R 24 may form the ring. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 
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[Field of the Invention]This invention relates to the positive resist composition used for super-micro 
lithography processes, such as very large scale integration and manufacture of a high capacity microchip, or 
other photofabrication processes. 
[0002] 

[Description of the Prior Art]In recent years, the integrated circuit is raising the degree of location 
increasingly, and processing of a super-minute pattern which comprises the line width below a half micron in 
manufacture of semiconductor substrates, such as very large scale integration, has come to be needed. In 
order to fulfill the necessity, the using wavelength of the exposure device used for photo lithography is 
short-wave-ized increasingly, and by the time using the excimer laser beams (XeCI, KrF, ArF, etc.) of short 
wavelength also in a far ultraviolet ray is now examined, it will become. Chemical amplification system resist 
is one of those are used for the pattern formation of the lithography in this wavelength area. 
[0003]Generally chemical amplification system resist can be divided roughly into three kinds, the 
common-name two-component system, 2.5 component systems, and three component systems. The 
two-component system has combined the compound (it is henceforth called the photo-oxide generating 
agent) and binder resin which generate acid by a photolysis. This binder resin is resin which has in 
intramolecular a basis (it is also called an acidolysis nature group) to which an operation of acid decomposes 
into and the solubility in the inside of the alkali developing solution of resin is made to increase. 2.5 
component systems contain the low molecular weight compound which has an acidolysis nature group 
further in such the two-component system. Three component systems contain a photo-oxide generating 
agent, alkalis soluble resin, and the above-mentioned low molecular weight compound. 
[0004]Although the above-mentioned chemical amplification system resist is suitable for ultraviolet rays or 
the photoresist for a far ultraviolet ray exposure, it is necessary to correspond to the demand 
characteristics on use further in it. Although the resin in which the alicyclic hydrocarbon part was 
introduced for the purpose of dry-etching-resistance grant as a photoresist composition for ArF light 
sources is proposed, Harder [ which becomes very in canal ], a system as evil of alicyclic hydrocarbon part 
introduction, The phenomenon of the development in the tetramethylammonium hydroxide (henceforth, 
TMAH) solution conventionally used broadly as a resist developing solution becoming difficult, or resist 
separating from a substrate in development is seen. Although correspondence of mixing organic solvents, 
such as isopropyl alcohol, with a developing solution is considered corresponding to hydrophobing of such 
resist and a temporary result is seen, it cannot necessarily be referred to as that the problem was solved 
that concern and the process of swelling of a resist film become complicated etc. Many measures of 
compensating various canal alicyclic hydrocarbon parts with approach called improvement of resist by 
introducing a hydrophilic group are also made. 

[0005]The charge of an energy sensitive resist material which contains in JP,10-10739,A the polymer 
produced by polymerizing the monomer which has a monomer which has alicyclic structures, such as a 
norbornene ring, in a main chain, a maleic anhydride, and a carboxyl group is indicated. In JP,10~1 1 1569, A, 
the radiation-sensitive resin composition containing the resin which has an alicyclic skeleton in a main chain, 
and a radiation-sensitive acid generator is indicated. In JP,1 1-109632,A, using resin containing a polar group 
content alicyclic functional group and an acidolysis nature group for a radiation sensitive material is 
indicated. 

5 



JP 2003-005374 

[0006]As mentioned above, as for resin containing the acidolysis nature group used for the photoresist for 
far ultraviolet ray exposure, it is common to intramolecular to contain the cyclic hydrocarbon groups of 
aliphatic series simultaneously. For this reason, resin became hydrophobicity and the problem resulting from 
it existed. Although above various means to improve it were examined variously, there are many points still 
insufficient about the above-mentioned art, and an improvement is desired. 

[0007]On the other hand, in order to raise various resist performances, using it for a resist composition by 
using as binder resin the resin which has lactone structure is proposed until now. For example, to 
JP,9-90637,A and JP,10-319595,A, the resist composition containing the polymer which has butyrolactone 
structure in the side chain of a monomeric unit is indicated. In JP,10-207069,A and JP,1 1-1 2326,A, the 
positive resist composition containing the acrylic resin which has a butyrolactone part is indicated. In 
JP,10-274852,A, the chemical amplification type positive resist composition containing the resin which has 
the butyrolactone residue which may be replaced by alkyl is indicated. 

[0008]The photoresist composition containing the polymer produced by making the patent No. 3042618 
carry out copolymerization of the acrylate derivative which has norbornane lactone structure (meta) to 
other polymerization nature compounds is indicated. In JP, 2000-1 59758,A, the resist material containing the 
high molecular compound which has norbornane lactone structure in a repeating unit is indicated. 
[0009]The resist composition which uses the polymer which has cyclohexane lactone structure for 
JP,2001-64273,A is indicated. In JP,2001-1 22294,A, the photosensitive composition containing resin 
including adamantane lactone structure is indicated. 

[0010]Although an improvement is found in respect of definition or SEM resistance compared with the 
conventional resist composition according to the above-mentioned patent, Both have a relation of a 
trade-off until now, it has been an important technical problem in this field to make SEM resistance and 
definition improve, and the further improvement was desired. 
[0011] 

[Problem(s) to be Solved by the Invention]Therefore, the purpose of this invention is excellent in SEM 
resistance and definition, and also there is in providing the positive resist composition in which the defocus 
latitude has been improved. 
[0012] 

[Means for Solving the Problem]As a result of examining wholeheartedly a component of a positive type 
chemical amplification system resist composition, by using combining acidolysis nature resin which has 
specific lactone monomer units two or more sorts, this invention persons knew that the purpose of this 
invention would be attained, and resulted in this invention. That is, the above-mentioned purpose is attained 
by the following composition. 

[001 3](1 ) (A) (a1) butyrolactones and norbornane (a2) lactone. (a3) It has at least one sort of monomeric 
units chosen from cyclohexane lactone and (a4) adamantane lactone, In a positive resist composition 
containing a compound which generates acid for resin which a dissolution rate to an alkali developing 
solution increases by operation of acid by the exposure of at least two sorts and (B) active light, or radiation, 
A positive resist composition, wherein a mixture of this resin (A) contains at least two sorts in the above 
(a1) of - (a4), and a monomeric unit. 

A positive resist composition given in the above (1) characterized by a butyrolactone system monomeric 

6 



JP 2003-005374 

unit of (a1) being a repeating unit shown by following general formula (II) in resin of (2) and (A). 

[0014] 

[Formula 6] 

R, expresses a hydrogen atom or a methyl group among general formula (II). W expresses the combination of 
independent or two bases or more chosen from the group which consists of a single bond, an alkylene group, 
an ether group, a thioether group, a carbonyl group, and an ester group. Ra, Rb, Rc, Rd, and Re express the 
alkyl group of a hydrogen atom or the carbon numbers 1-4 independently respectively, m and n express the 
integer of 0-3 independently respectively, and m+n is six or less [ 2 or more ]. 

A positive resist composition given in the above (1) whose norbornane lactone system monomeric unit of 
(a2) is characterized by being a repeating unit which has a basis shown by a following general formula (V-1) 
or (V-2) in resin of (3) and (A). 
[0015] 
[Formula 7] 

In general formula (V-1) - (V-2), R lb - R 5b express an alkyl group, a cycloalkyl group, or an alkenyl group 
which may have a hydrogen atom and a substituent independently respectively. Two of R, b - R 5b may form a 
ring unitedly. 

A positive resist composition given in the above (1) whose cyclohexane lactone system monomeric unit of 
(a3) is characterized by being a repeating unit which has a basis shown by a following general formula (V-3) 
or (V-4) in resin of (4) and (A). 
[0016] 
[Formula 8] 

In general formula (V~3) - (V-4), R lb - R 5b express the alkyl group, cycloalkyl group, or alkenyl group which 
may have a hydrogen atom and a substituent independently respectively. Two of R 1b - R 5b may form a ring 
unitedly. 

A positive resist composition given in the above (1) characterized by an adamantane lactone system 
monomeric unit of (a4) being a repeating unit shown by following general formula (I) in resin of (5) and (A). 
[0017] 
[Formula 9] 

[0018]In general formula (I), A expresses the combination of independent or two bases or more chosen from 
the group which consists of a single bond, an alkylene group, a cyclo alkylene group, an ether group, a 
thioether group, a carbonyl group, and an ester group. R expresses a hydrogen atom, the alkyl group of the 
carbon numbers 1-4, a cyano group, or a halogen atom. 

A positive resist composition given in either of aforementioned (1) - (5) containing at least one sort chosen 
from the repeating unit which has a substructure in which resin of (6) and (A) contains the alicyclic 
hydrocarbon further shown by the following general formula (pi) - a general formula (pVI). 
[0019] 
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[Formula 10] 

(R,, expresses a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl 
group, or a sec-butyl group among a formula, and Z expresses an atom group required to form an alicyclic 
hydrocarbon group with a carbon atom.) Respectively R 12 - R 16 independently 1-4 carbon numbers, An alkyl 
group or an alicyclic hydrocarbon group of a straight chain or branching is expressed, however Rat least one 
[ or ], R 15 , or 16 expresses an alicyclic hydrocarbon group among R, 2 - R H . R 17 - R 21 express an alkyl group or 
an alicyclic hydrocarbon group of a straight chain of a hydrogen atom and 1-4 carbon numbers, or branching 
independently respectively, however at least one of R, 7 - R 2 , expresses an alicyclic hydrocarbon group. 
Reither R 19 or 21 expresses an alkyl group or an alicyclic hydrocarbon group of a straight chain of 1-4 carbon 
numbers, or branching. R 22 - R 25 express an alkyl group or an alicyclic hydrocarbon group of a straight chain 
of 1-4 carbon numbers, or branching independently respectively, however at least one of R 22 - R 25 
expresses an alicyclic hydrocarbon group. It may combine with each other and R 23 and R 24 may form a ring. 
[0020] 

[Embodiment of the Invention]Hereafter, the ingredient used for this invention is explained in detail. 
[1](A) Resin which the dissolution rate to an alkali developing solution increases by operation of acid (it is 
also called "acidolysis nature resin"). 

[0021]As acidolysis nature resin (A) of this invention, butyrolactones (a1). (a2) It has at least one sort of 
monomeric units chosen from norbornane lactone, cyclohexane (a3) lactone, and (a4) adamantane lactone, 
and two or more sorts of resin which the dissolution rate to an alkali developing solution increases by 
operation of acid is used. As a butyrolactones monomeric unit of (a1), the repeating unit expressed with the 
above-mentioned general formula (II) is preferred among acidolysis nature resin of this invention. 
[0022]Here, R, expresses a hydrogen atom or a methyl group among general formula (II). Ra, Rb, Rc, Rd, and 
Re express the alkyl group of a hydrogen atom or the carbon numbers 1-4 independently respectively, m 
and n express the integer of 0-3 independently respectively, and m+n is six or less [ 2 or more ]. As an alkyl 
group of the carbon numbers 1-4 of Ra-Re, a methyl group, an ethyl group, a propyl group, an isopropyl 
group, n-butyl group, an isobutyl group, a sec-butyl group, t-butyl group, etc. can be mentioned. 
[0023]In general formula (II), the basis expressed with a following formula can be mentioned as an alkylene 
group of W. 

-[C (Rf), (Rg)] Rf and Rg express a hydrogen atom, an alkyl group, a substituted alkyl group, a halogen atom, 
a hydroxyl group, and an alkoxy group among the r-above-mentioned type, and both may be the same or 
may differ. As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, 
an isopropyl group, and a butyl group, are chosen from a methyl group, an ethyl group, a propyl group, and an 
isopropyl group desirable still more preferably. As a substituent of a substituted alkyl group, a hydroxyl 
group, a halogen atom, and an alkoxy group can be mentioned. As an alkoxy group, the thing of the carbon 
numbers 1-4 of a methoxy group, an ethoxy basis, a propoxy group, a butoxy group, etc. can be mentioned. 
As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be mentioned, r is 
an integer of 1-10. 

[0024]As further substituent in the above-mentioned alkyl group, a carboxyl group, an acyloxy group, a 
cyano group, an alkyl group, a substituted alkyl group, a halogen atom, a hydroxyl group, an alkoxy group, a 

8 



JP 2003-005374 

substitution alkoxy group, an acetyl amide group, an alkoxycarbonyl group, and an acyl group are mentioned. 
As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an 
isopropyl group, a butyl group, a cyclopropyl group, a cyclobutyl group, and a cyclopentylic group, can be 
mentioned here. As a substituent of a substituted alkyl group, a hydroxyl group, a halogen atom, and an 
alkoxy group can be mentioned. An alkoxy group etc. can be mentioned as a substituent of a substitution 
alkoxy group. As an alkoxy group, the thing of the carbon numbers 1-4 of a methoxy group, an ethoxy basis, 
a propoxy group, a butoxy group, etc. can be mentioned. An acetoxy group etc. are mentioned as an acyloxy 
group. As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be 
mentioned. 

[0025]Although the example of the monomer which is equivalent to the repeating unit shown by general 

formula (II) hereafter is shown, it is not limited to these. 

[0026] 

[Formula 1 1] 



[0027] 

[Formula 12] 
[0028] 

[Formula 13] 



[0029]In the example of the above-mentioned general formula (II), - (11—36) is preferred from the point that 
an exposure margin becomes fitness more especially (IM7). 

[0030]A repeating unit which has a basis respectively expressed with above-mentioned general formula 
(V-1) - (V-2) and (V-3) - (V-4) as a norbornane lactone monomeric unit of (a2) and a cyclohexane lactone 
monomeric unit of (a3) is preferred among acidolysis nature resin of this invention. 
[0031]In general formula (V-1) - (V-4), R lb - R 5b express an alkyl group, a cycloalkyl group, or an alkenyl 
group which may have a hydrogen atom and a substituent independently respectively. Two of R 1b - R 5b may 
form a ring unitedly. 

[0032]In general formula (V-1) - (V-4), as an alkyl group in R lb - R 5b , straight chain shape and a branched 
state alkyl group are mentioned, and it may have a substituent. As straight chain shape and a branched 
state alkyl group, straight chain shape of 1-12 carbon numbers or a branched state alkyl group is preferred, 
They are straight chain shape of 1-10 carbon numbers, or a branched state alkyl group more preferably, 
They are a methyl group, an ethyl group, a propyl group, an isopropyl group, n-butyl group, an isobutyl group, 
a sec-butyl group, t-butyl group, a pentyl group, a hexyl group, a heptyl group, an octyl group, a nonyl group, 
and a decyl group preferably. 

[0033]As a cycloalkyl group in R 1b R 5b , a thing of 3 8 carbon numbers of a cyclopropyl group, a 
cyclopentylic group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl group, etc. is preferred. As an 
alkenyl group in R 1b - R 5b , a thing of 2-6 carbon numbers of a vinyl group, a propenyl group, a butenyl group, 
a hexenyl group, etc. is preferred. As a ring which two of R 1b - R 5b combine and form, three to 8 
membered-rings, such as a cyclopropane ring, a cyclobutane ring, a cyclopentane ring, a cyclohexane ring, 
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and a cyclooctane ring, are mentioned. R 1b in general formula (V-1) - (V-4) - R 5b may be connected with any 
of a carbon atom which constitutes an annular skeleton. 

[0034]As a desirable substituent which the above-mentioned alkyl group, a cycloalkyl group, and an alkenyl 
group may have, An alkoxy group of 1-4 carbon numbers, a halogen atom (a fluorine atom, a chlorine atom, 
a bromine atom, iodine atoms), an acyl group of the carbon numbers 2-5, an acyloxy group of the carbon 
numbers 2-5, a cyano group, a hydroxyl group, a carboxy group, an alkoxycarbonyl group of the carbon 
numbers 2-5, a nitro group, etc. can be mentioned. 

[0035]As a repeating unit which has a basis expressed with general formula (V-1) - (V-4), a repeating unit 
etc. which are expressed with a following general formula (A.I. Artificial Intelligence) can be mentioned. 
[0036] 

[Formula 14] 

[0037]R b0 expresses the substitution or the unsubstituted alkyl group of a hydrogen atom, a halogen atom, 
or the carbon numbers 1-4 among a general formula (A.I. Artificial Intelligence). What was previously 
illustrated as a desirable substituent which the alkyl group as R, b in said general formula (V-1) - (V-4) may 
have as a desirable substituent which the alkyl group of R b0 may have is mentioned.As a halogen atom of R b0 , 
a fluorine atom, a chlorine atom, a bromine atom, and iodine atom can be mentioned. R b0 has a preferred 
hydrogen atom. A' expresses a single bond, an ether group, an ester group, a carbonyl group, an alkylene 
group, or the divalent basis that combined these. B 2 expresses the basis shown by a general formula (V-1) - 
(V-4) inner either. In A', the thing of a following formula is mentioned as a this ************ divalent basis, 
for example. 
[0038] 

[Formula 15] 

[0039]In the above-mentioned formula, R ab and R bb express a hydrogen atom, an alkyl group, a substituted 
alkyl group, a halogen atom, a hydroxyl group, and an alkoxy group, may be the same or may differ. [ both ] 
As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, an 
isopropyl group, and a butyl group, are chosen from a methyl group, an ethyl group, a propyl group, and an 
isopropyl group desirable still more preferably. As a substituent of a substituted alkyl group, the alkoxy 
group of a hydroxyl group, a halogen atom, and the carbon numbers 1-4 can be mentioned. As an alkoxy 
group, the thing of 1-4 carbon numbers of a methoxy group, an ethoxy basis, a propoxy group, a butoxy 
group, etc. can be mentioned. As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine 
atom, etc. can be mentioned. r1 — the integer of 1-10 — the integer of 1-4 is expressed preferably, m — 
the integer of 1-3 — 1 or 2 is expressed preferably. 

[0040]Although an example of a repeating unit expressed with a general formula (A.I. Artificial Intelligence) 

below is given, the contents of this invention are not limited to these. 

[0041] 

[Formula 16] 



[0042] 
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[Formula 17] 
[0043] 

[Formula 18] 
[0044] 

[Formula 19] 
[0045] 

[Formula 20] 
[0046] 

[Formula 21] 
[0047] 

[Formula 22] 

[0048]As an adamantane lactone monomeric unit of (a4), a repeating unit expressed with the 
above-mentioned general formula (I) is preferred among acidolysis nature resin of this invention. 
[0049]In general formula (I), a basis expressed with a following formula can be mentioned as an alkylene 
group of A. 

-[C (Rnf) (Rng)] RnfRng expresses a hydrogen atom, an alkyl group, a substituted alkyl group, a halogen 
atom, a hydroxyl group, and an alkoxy group among the r-above-mentioned type, and both may be the same 
or may differ. As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl 
group, an isopropyl group, and a butyl group, are chosen from a methyl group, an ethyl group, a propyl group, 
and an isopropyl group desirable still more preferably. As a substituent of a substituted alkyl group, a 
hydroxyl group, a halogen atom, and an alkoxy group can be mentioned. As an alkoxy group, a thing of the 
carbon numbers 1-4 of a methoxy group, an ethoxy basis, a propoxy group, a butoxy group, etc. can be 
mentioned. As a halogen atom, a chlorine atom, a bromine atom, a fluorine atom, iodine atom, etc. can be 
mentioned, r is an integer of 1-10. 

[0050]In general formula (I), as a cyclo alkylene group of A, ten things are mentioned from the carbon 
number 3, and a cyclopentylene group, a cyclohexylene group, a cyclooctylene group, etc. can be mentioned. 
[0051]An owner pons type alicyclic ring containing Z may have a substituent. As a substituent, for example 
A halogen atom, an alkoxy group (preferably carbon numbers 1-4), An alkoxycarbonyl group (preferably 
carbon numbers 1-5), an acyl group, (for example, a formyl group and benzoyl), and an acyloxy group (for 
example, propyl carbonyloxy group.) A benzoyloxy group, an alkyl group (preferably carbon numbers 1-4), a 
carboxyl group, a hydroxyl group, and alkyl sulfonyl sulfamoyl groups (-CONHS0 2 CH 3 etc.) are mentioned. 
An alkyl group as a substituent may be further replaced by hydroxyl group, halogen atom, an alkoxy group 
(preferably carbon numbers 1-4), etc. In general formula (I), an oxygen atom of an ester group combined with 
A may be combined in which position of a carbon atom which constitutes an owner pons type alicyclic ring 
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structure containing Z. Although an example of a repeating unit expressed with general formula (I) below is 

given, it is not limited to these. 

[0052] 

[Formula 23] 
[0053] 

[Formula 24] 

[0054]As (A) acidolysis nature resin of this invention, the above-mentioned (a1) butyrolactones. (a2) 
Norbornane lactone and cyclohexane (a3) lactone. And (a4) if it is at least two sorts of mixtures (blend) of 
the resin which has at least one sort of monomeric units chosen from adamantane lactone, and the 
dissolution rate to an alkali developing solution increases by operation of acid, Although any may be 
sufficient, as a desirable combination, The blend with the resin which has (a1), and the resin which has (a2), 
the blend with the resin which has (a1), and the resin which has (a4), The blend with the resin which has (a2), 
and the resin which has (a3), the blend with the resin which has (a2), and the resin which has (a4), And are 
the blend with the resin which has (a3), and the resin which has (a4), and still more preferably, They are the 
blend with the resin which has (a1), and the resin which has (a2), the blend with the resin which has (a1), and 
the resin which has (a4), the blend with the resin which has (a2), and the resin which has (a3), and the blend 
with the resin which has (a3), and the resin which has (a4). moreover — the blend mole fraction of the 
above-mentioned lactone monomer is 10 / 90 - 90/10 preferably also about the combination of which 
lactone — more — desirable — 20 / 80 - 80/20 — it is 30 / 70 - 70/30 especially preferably. 
[0055]It is preferred that it is resin containing at least one sort chosen from a group of a repeating unit 
which has a substructure which contains alicyclic hydrocarbon further shown by the above-mentioned 
general formula (pi) - a general formula (pVI) other than the above-mentioned lactone monomer units as (A) 
acidolysis nature resin of this invention. 

[0056]In general formula (pi) - (pVI), a straight chain which has 1-4 carbon atoms or an alkyl group of 
branching which may be substitution or unsubstituted any is expressed as an alkyl group in R 12 - R 25 . As the 
alkyl group, a methyl group, an ethyl group, n-propyl group, an isopropyl group, n-butyl group, an isobutyl 
group, a sec-butyl group, t-butyl group, etc. are mentioned, for example. As further substituent of the 
above-mentioned alkyl group, an alkoxy group of 1-4 carbon numbers, a halogen atom (a fluorine atom, a 
chlorine atom, a bromine atom, iodine atoms), an acyl group, an acyloxy group, a cyano group, a hydroxyl 
group, a carboxy group, an alkoxycarbonyl group, a nitro group, etc. can be mentioned. 
[0057]As an alicyclic hydrocarbon group which an alicyclic hydrocarbon group, or Z and a carbon atom in R,, 
- R 25 form, monocyclic or a polycyclic type may be sufficient. Specifically, a basis which has bicyclo [ with a 
carbon numbers of five or more monocyclo ], tricyclo, tetracyclo structure, etc. can be mentioned. As for 
the carbon number, 6-30 pieces are preferred, and especially its 7-25 carbon numbers are preferred. These 
alicyclic hydrocarbon groups may have a substituent. Below, a constructional example of an alicyclic portion 
is shown among alicyclic hydrocarbon groups. 
[0058] 

[Formula 25] 
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[0059] 

[Formula 26] 
[0060] 

[Formula 27] 

[0061]In this invention, as what has the above-mentioned desirable alicyclic portion, An adamanthyl group, a 
NORUADA man chill group, decalin residue, a tricyclo deca nil group, a tetracyclo dodecanyl group, a 
norbornyl group, a cedrol group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a cyclodeca nil 
group, and a cyclo dodecanyl group can be mentioned. They are an adamanthyl group, decalin residue, a 
norbornyl group, a cedrol group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a cyclodeca nil 
group, and a cyclo dodecanyl group more preferably. 

[0062]As a substituent of these alicyclic hydrocarbon groups, an alkyl group, a substituted alkyl group, a 
halogen atom, a hydroxyl group, an alkoxy group, a carboxyl group, and an alkoxycarbonyl group are 
mentioned. As an alkyl group, low-grade alkyl groups, such as a methyl group, an ethyl group, a propyl group, 
an isopropyl group, and a butyl group, express a substituent chosen from a group which consists of a methyl 
group, an ethyl group, a propyl group, and an isopropyl group desirable still more preferably. As a substituent 
of a substituted alkyl group, a hydroxyl group, a halogen atom, and an alkoxy group can be mentioned. As the 
above-mentioned alkoxy group, a thing of 1-4 carbon numbers of a methoxy group, an ethoxy basis, a 
propoxy group, a butoxy group, etc. can be mentioned. 

[0063]Structure shown by general formula (pi) in the above-mentioned resin - (pVI) is applicable to 
protection of an alkali solubility group. As an alkali solubility group, publicly known various bases are 
mentioned in this technical field. A carboxylic acid group, a sulfonic group, a phenolic group, a thiol group, 
etc. are mentioned, and, specifically, they are a carboxylic acid group and a sulfonic group preferably. A 
basis preferably expressed with following general formula (pVII) - (pXI) as an alkali solubility group protected 
by structure shown by general formula (pi) in the above-mentioned resin - (pVI) is mentioned. 
[0064] 

[Formula 28] 

[0065]Here, R,, - R 25 , and Z are the same as said definition respectively. In the above-mentioned resin, the 
repeating unit shown with a following general formula (pA) is preferred as a repeating unit which has the 
alkali solubility group protected by structure shown by general formula (pi) - (pVI). 
[0066] 

[Formula 29] 

[0067]Here, R expresses the substitution which has a hydrogen atom, a halogen atom, or 1-4 carbon atoms, 
an unsubstituted straight chain, or the alkyl group of branching, two or more R — each — it may be the 
same or may differ. A expresses the combination of independent or two bases or more chosen from the 
group which consists of a single bond, an alkylene group, a substitution alkylene group, an ether group, a 
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thioether group, a carbonyl group, an ester group, an amide group, a sulfonamide group, a urethane group, or 

an urea group. R a expresses the basis of either above-mentioned formula (pi) - (pVI). 

[0068]An example of a monomer which is equivalent to a repeating unit shown by a general formula (pA) 

hereafter is shown. 

[0069] 

[Formula 30] 
[0070] 

[Formula 31] 
[0071] 

[Formula 32] 
[0072] 

[Formula 33] 
[0073] 

[Formula 34] 
[0074] 

[Formula 35] 

[0075]Acidolysis nature resin of this invention may contain the repeating unit which has further a basis 

expressed with following general formula (VII). 

[0076] 

[Formula 36] 

[0077]R 2c - R 4c express a hydrogen atom or a hydroxyl group independently respectively among general 
formula (VII). However, at least one of R 2c - R 4c expresses a hydroxyl group. 

[0078]The bases expressed with general formula (VII) are a dihydroxy object and monohydroxy ** preferably, 
and are dihydroxy objects more preferably. 

[0079]As a repeating unit which has a basis expressed with general formula (VII), the repeating unit etc. 

which are expressed with a following general formula (All) can be mentioned. 

[0080] 

[Formula 37] 

[0081 ]R 1c expresses a hydrogen atom or a methyl group among a general formula (All). R 2c - R 4c express a 
hydrogen atom or a hydroxyl group independently respectively. However, at least one of R 2c - R 4c expresses 
a hydroxyl group. 

[0082]Although an example of a repeating unit of having the structure expressed with a general formula (AH) 
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below is given, it is not limited to these. 
[0083] 

[Formula 38] 

[0084]Acidolysis nature resin which is an ingredient in addition to the above-mentioned repeating unit (A) 
Dry etching resistance and standard developing solution fitness, Various repeating units can be contained in 
order to adjust substrate adhesion, a resist profile, the resolution that is the general required characteristic 
of resist further, heat resistance, sensitivity, etc. 

[0085]Although the repeating unit equivalent to the following monomer can be mentioned as such a 
repeating unit, it is not limited to these. Performance, solubility [ especially as opposed to (1) spreading 
solvent ] which are required of acidolysis nature resin by this, (2) Fine adjustment of the adhesion to the 
substrate of film production nature (glass transition point), (3) alkali development property, (4) film **** 
(relative-degree-of-intimacy aquosity and alkali solubility group selection), and (5) unexposed parts, (6) dry 
etching resistance, etc. is attained. The compound etc. which have one addition condensation nature 
unsaturated bond chosen, for example from acrylic ester, methacrylic acid ester, acrylamide, 
methacrylamide, an all v' compound, vinyl ether, and vinyl ester as such a monomer can be mentioned. 
[0086]Specifically, the following monomers can be mentioned. 

Acrylic ester (a carbon number of an alkyl group is alkyl acrylate of 1-10 preferably) : Methyl acrylate, Ethyl 
acrylate, acrylic acid propyl, acrylic acid amyl, acrylic acid cyclohexyl, Acrylic acid ethylhexyl, acrylic acid 
octyl, acrylic acid-t-octyl, Chlorethyl acrylate, 2-hydroxyethyl acrylate 2,2-dimethyl hydroxypropyl acrylate, 
5-hydroxypentyl acrylate, trimethylolpropane monoacrylate, pentaerythritol monoacrylate, benzyl acrylate, 
methoxybenzyl acrylate, furfuryl acrylate, tetrahydrofurfuryl acrylate, etc. 

[0087]Methacrylic acid ester (a carbon number of an alkyl group is alkylmetaacrylate of 1-10 preferably) : 
Methyl methacrylate, Ethyl methacrylate, propyl methacrylate, isopropyl methacrylate, Amyl methacrylate, 
hexyl methacrylate, cyclohexyl methacrylate, Benzyl methacrylate, KURORU benzyl methacrylate, octyl 
methacrylate, 2-hydroxyethyl methacrylate, 4-hydroxybutyl methacrylate, 5-hydroxypentyl methacrylate, 
2,2-dimethyl- 3-hydroxypropyl methacrylate, trimethylolpropanemono- methacrylate, pentaerythritol 
mono- methacrylate, furfuryl methacrylate, tetrahydrofurfuryl methacrylate, etc. 

[0088]Acrylamide: Acrylamide, N-alkyl acrylamide (the carbon numbers 1-10 as an alkyl group) For example, 
a methyl group, an ethyl group, a propyl group, a butyl group, t-butyl group, there are a heptyl group, an octyl 
group, a cyclohexyl group, a hydroxyethyl group, etc. N,N-dialkyl acrylamide (the carbon numbers 1-10 as an 
alkyl group) For example, N-hydroxyethyl N-methylacrylamide, N-2-acetamidoethyl N-acetylacrylamide, 
etc. with a methyl group, an ethyl group, a butyl group, an isobutyl group, an ethylhexyl group, a cyclohexyl 
group, etc. 

[0089]Methacrylamide: Methacrylamide, N-alkyl methacrylamide (the carbon numbers 1-10 as an alkyl 
group) For example, a methyl group, an ethyl group, t-butyl group, an ethylhexyl group, a hydroxyethyl group, 
N,N— dialkyl methacrylamide (as an alkyl group, there are an ethyl group, a propyl group, a butyl group, etc.), 
N-hydroxyethyl N-methylmethacrylamide, etc. with a cyclohexyl group etc. 

[0090]Allyl compound: Allyl ester (for example, allyl acetate, allyl caproate, caprylic acid allyl, lauric acid allyl, 
pulmitic acid allyl, stearic acid allyl, allyl benzoate, aceto allyl acetate, lactic acid allyl, etc.), allyloxy ethanol, 
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etc. 

[0091]vinyl ether: — alkyl vinyl ether (for example, hexylvinyl ether.) Octylvinyl ether, decylvinyl ether, 
ethylhexyl vinyl ether, Methoxy ethyl-vinyl-ether and ethoxyethyl vinyl ether, KURORU ethyl vinyl ether, 
1-methyl-2,2-dimethylpropylvinyl ether, 2-ethylbutylvinyl ether, Hydroxyethyl vinyl ether, diethylene-glycol 
vinyl ether, dimethylaminoethyl vinyl ether, diethylamino ethyl vinyl ether, butylamino ethyl vinyl ether, 
benzylvinyl ether, tetrahydrofurfuryl vinyl ether, etc. 

[0092]Vinyl ester : Vinyl butyrate, vinyliso butyrate, vinyl trimethyl acetate, Vinyldiethyl acetate, a 
BINIRUBA rate, vinyl caproate, Vinyl KURORU acetate, vinyl dichloro acetate, vinyl methoxy acetate, 
vinylbutoxy acetate, vinylacetoacetate, vinyl lactate, vinyl-beta-phenyl butyrate, vinylcyclohexyl 
carboxylate, etc. 

[0093]Itaconic-acid dialkyls: Dimethyl itaconate, itaconic acid diethyl, dibutyl itaconate, etc. Dialkyl ester or 
monoalkyl ester species of boletic acid; dibutylfumarate etc. 

[0094]In addition, crotonic acid, itaconic acid, a maleic anhydride, maleimide, acrylonitrile, a methacrylonitrile, 
MAREIRO nitril, etc. 

[0095]In addition, copolymerization may be carried out as long as it is an unsaturated compound of a 
monomer equivalent to the above-mentioned various repeating units, and copolymerizable addition 
condensation nature. 

[0096]In acidolysis nature resin, a content mole ratio of each repeating unit is suitably set up, in order to 
adjust the dry etching resistance of resist, standard developing solution fitness and substrate adhesion, a 
resist profile, resolution that is the general requirements of resist further, heat resistance, sensitivity, etc. 
[0097]desirable [ all the 5-60 mol% in a repeating unit of content of a butyrolactone system monomeric unit 
and a repeating unit which has a basis preferably expressed with general formula (II) ] among acidolysis 
nature resin of this invention — more — desirable — 10-55-mol % — it is 15-50-mol % still more preferably. 
[0098]Content of a norbornane lactone system monomeric unit and a repeating unit which has a basis 
preferably expressed with a general formula (V-1) or (V-2) among acidolysis nature resin of this invention, 
all the 5-60-mol % in a repeating unit is preferred — more — desirable — 10-50-mol % — it is 15-40-mol % 
still more preferably. 

[0099]Content of a cyclohexane lactone system monomeric unit and a repeating unit which has a basis 
preferably expressed with a general formula (V-3) or (V-4) among acidolysis nature resin of this invention, 
all the 5-60-mol % in a repeating unit is preferred — more — desirable — 10-55-mol % — it is 15-50-mol % 
still more preferably. 

[0100]desirable [ all the 3-40 mol% in a repeating unit of content of an adamantane lactone system 
monomeric unit and a repeating unit which has a basis preferably expressed with general formula (I) ] among 
acidolysis nature resin of this invention — more — desirable — 5-35-mol % — it is 8-30-mol % still more 
preferably. 

[0101]moreover — desirable [ all the 25-70 mol% in a repeating unit of content of a repeating unit which has 
a substructure containing alicyclic hydrocarbon expressed with general formula (pi) - (pVI) ] among 
acidolysis nature resin — more — desirable — 30-65-mol % — it is 35-60-mol % still more preferably. 
[0102]an account of the upper, although content in resin of a repeating unit based on a monomer of further 
copolymerization ingredient can also be suitably set up according to performance of desired resist, Less 
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than 99 mol % is preferred to the total number of mols which a repeating unit which has a substructure 
containing alicyclic hydrocarbon generally expressed with a repeating unit, above-mentioned general 
formula (pi) - (pVI) which have the above-mentioned lactone structure totaled, It is less than 80 mol % 
preferably [ it is more desirable and ] to a 90 mol % less or equal and a pan. 

[0103]Acidolysis nature resin used for this invention is compoundable in accordance with a conventional 
method (for example, radical polymerization). For example, as the general synthesis method, are a package 
or monomer species are taught to a reaction vessel in the middle of a reaction, This if needed A reactional 
solvent, for example, a tetrahydrofuran, 1,4-dioxane, Ether, such as diisopropyl ether, and the ketone like 
methyl ethyl ketone and methyl isobutyl ketone. After making it dissolve in an ester solvent like ethyl 
acetate, and a solvent which dissolves a constituent of this invention like the further below-mentioned 
propylene-glycol-monomethyl-ether acetate and being uniform, A polymerization is made to start using 
radical initiators (an azo initiator, peroxide, etc.) of heating and marketing if needed under inert gas 
atmospheres, such as nitrogen and argon. An initiator is added by an addition or division by request, after 
ending reaction, it supplies to a solvent and desired polymer is collected by methods, such as a granular 
material or solid recovery. Concentration of a reaction is 20 % of the weight or more, and is 40 % of the 
weight or more still more preferably 30% of the weight or more preferably. Reaction temperature is 10 ** - 
150 **, and is 50-100 ** still more preferably 30 ** - 120 ** preferably. 

[0104]Weight average molecular weight of resin concerning this invention is 1,000-200,000 preferably as a 
polystyrene reduced property by the GPC method. Since development nature will deteriorate or viscosity 
will become very high if 200,000 is exceeded undesirably [ so ], since weight average molecular weight is 
seen [ heat resistance or dry etching resistance degradation ] by less than 1,000, a result which is not so 
preferred — film production nature deteriorates — is produced. 

[01 05]In a positive resist composition of this invention, as for loadings in the whole constituent of all the 
resin concerning this invention, 40 to 99.99 % of the weight is preferred among all the resist solid content, 
and they are 50 to 99.97 % of the weight more preferably. 

[0106][2](B) A compound which generates acid by the exposure of active light or radiation (photo-oxide 
generating agent) 

A photo-oxide generating agent used by this invention is a compound which generates acid by the exposure 
of active light or radiation. 

[0107]As a photo-oxide generating agent used by this invention, a photoinitiator of optical cationic 
polymerization, a publicly known light (400-200-nm ultraviolet rays and a far ultraviolet ray — preferably 
especially) currently used for a photoinitiator of an optical radical polymerization, an optical decolorizing 
agent of coloring matter, optical alterant, or micro resist Compounds which generate acid by g line, h line, i 
line, KrF excimer laser light, ArF excimer laser light, an electron beam, X-rays, a molecular beam, or an ion 
beam, and those mixtures can be used choosing them suitably. 

[0108]As a photo-oxide generating agent used for other this inventions, For example, diazonium salt, 
ammonium salt, phosphonium salt, iodonium salt, Onium salt, such as sulfonium salt, a seleno NIUMU salt, 
and arsonium salt, An organic halogenated compound, an organic metal/organic halogenated compound, a 
photo-oxide generating agent that has o-nitrobenzyl type protective group, A compound which is 
represented by imino sulfonate etc. and which carries out a photolysis and generates sulfonic acid, a 
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disulfon compound, an diazoketo sulfone, an diazodisulfon compound, etc. can be mentioned. A basis which 
generates acid by such lights, or a compound which introduced a compound into a main chain or a side chain 
of polymer can be used. 

[0109]Furthermore, V.N.R.Pillai, Synthesis, (1), 1 (1980), A. Abad etal, Tetrahedron Lett, (47) 4555 (1971), 

D.H.R. A compound which generates acid by light of a statement can also be used for Barton etal, 

J.Chem.Soc, (C), 329 (1970), U.S. Pat. No. 3,779,778, European patent No. 126,712, etc. 

[0110]In a compound which decomposes by the exposure of the above-mentioned active light or radiation, 

and generates acid, especially other photo-oxide generating agents effectively used together are explained 

below. 

(1) S-triazine derivative expressed with an oxazole derivative or a general formula (PAG2) expressed with a 

following general formula (PAG1) which a trihalomethyl group replaced. 

[0111] 

[Formula 39] 

[01 12]As for R 201 , the aryl group which is not replaced [ substitution or ], an alkenyl group, and R 202 show 
among a formula the aryl group which is not replaced [ substitution or ], an alkenyl group, an alkyl group, and 
-C(Y) 3 . Y shows a chlorine atom or a bromine atom. Although the following compounds can specifically be 
mentioned, it is not limited to these. 
[0113] 

[Formula 40] 

[01 1 4](2) lodonium salt expressed with the following general formula (PAG3), or sulfonium salt expressed 

with a general formula (PAG4). 

[0115] 

[Formula 41] 

[01 16]Formula Ar 1 and Ar 2 show respectively the aryl group which is not replaced [ substitution or ] 
independently here. R 203 , R 204 , and R 205 show respectively the alkyl group which is not replaced [ substitution 
or ] and an aryl group independently. 

[01 1 7]Z ~ is shown and an opposite anion For example, BF 4 " , AsF 6 " , PF 6 " , SbF 6 " , Perfluoro 
alkane-sulfonic-acid anions, such as SiF 6 2 ", CI0 4 ~, and CF 3 S0 3 ~, Condensation polynuclear 
aromatic-sulfonic-acid anions, such as a pentafluoro benzenesulfonic acid anion and a 
naphthalene-1 -sulfonate anion, anthraquinone sulfonic acid Although an anion, a sulfonic group content 
color, etc. can be mentioned, it is not limited to these. 

[01 18]Two and Ar 1 of R 203 , R 204 , and the R 205 , and Ar 2 may be combined via each single bond or substituent. 

[01 19]Although a compound shown below as an example is mentioned, it is not limited to these. 

[0120] 

[Formula 42] 
[0121] 
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[Formula 43] 
[0122] 

[Formula 44] 
[0123] 

[Formula 45] 
[0124] 

[Formula 46] 
[0125] 

[Formula 47] 
[0126] 

[Formula 48] 
[0127] 

[Formula 49] 
[0128] 

[Formula 50] 
[0129] 

[Formula 51] 
[0130] 

[Formula 52] 
[0131] 

[Formula 53] 
[0132] 

[Formula 54] 
[0133] 

[Formula 55] 

[0134]In the above, Ph expresses a phenyl group. A general formula (PAG3) and the above-mentioned 
onium salt shown by (PAG4) are publicly known, for example, can be compounded by the method of a 
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statement to U.S. Pat. No. 2,807,648 and said 4,247,473 No., JP,53-101,331,A, etc. 

[01 35](3) The imino sulfonate derivative expressed with the disulfon derivative or general formula (PAG6) 

expressed with a following general formula (PAG5). 

[0136] 

[Formula 56] 

[0137]Ar 3 and Ar 4 show respectively the aryl group which is not replaced [ substitution or ] independently 
among a formula. R 206 shows the alkyl group which is not replaced [ substitution or ] and an aryl group. A 
shows the alkylene group which is not replaced [ substitution or ], an alkenylene group, and an allylene group. 
[0138]Although a compound shown below as an example is mentioned, it is not limited to these. 
[0139] 

[Formula 57] 
[0140] 

[Formula 58] 
[0141] 

[Formula 59] 
[0142] 

[Formula 60] 
[0143] 

[Formula 61] 

[0144](4) The diazodisulfon derivative expressed with a following general formula (PAG7). 
[0145] 

[Formula 62] 

[0146]R expresses here a straight chain, branching, an annular alkyl group, or the aryl group that may be 
replaced. Although the compound shown below as an example is mentioned, it is not limited to these. 
[0147] 

[Formula 63] 
[0148] 

[Formula 64] 

[0149]The addition of these photo-oxide generating agents is usually used in 0.01 to 30% of the weight of 
the range on the basis of the solid content in a constituent, and is preferably used in 0.5 to 10% of the weight 
of the range still more preferably 0.3 to 20% of the weight. There is a tendency they to become the tendency 
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for sensitivity to become low if there are few additions of a photo-oxide generating agent than 0.001 % of 
the weight, and for the optical absorption of resist to become high too much, and for aggravation of a profile 
and a process (especially bake) margin to become narrow if there are more additions than 30 % of the weight. 
[0150][3]The positive resist composition of other additive agent this inventions can be made to contain 
further an acidolysis nature lysis inhibition compound, a color, a plasticizer, a surface-active agent, a 
photosensitizer, an organic base nature compound, the compound that promotes the solubility over a 
developing solution, etc. if needed. 

[01 51]In a positive resist composition of this invention, the (C) fluorine system and/or a silicon system 
surface-active agent are contained preferably. It is preferred to contain either of the surface-active agents 
containing both a fluorochemical surfactant, a silicon system surface-active agent and a fluorine atom, and 
a silicon atom or two sorts or more in a positive resist composition of this invention. When a positive resist 
composition of this invention contains the above-mentioned acidolysis nature resin and the 
above-mentioned surface-active agent, especially when line width of a pattern is much more thin, it is 
effective, and a developing defect is improved further. As these surface-active agents, for example 
JP,62-36663,A, JP,61-226746,A, JP,61-226745,A, JP,62-170950,A, JP,63-34540,A, JP,7-2301 65,A, 
JP,8-62834,A, JP,9-54432,A, JP,9~5988,A, a U.S. Pat. No. 5405720 item, said 5360692 No., A 
surface-active agent said 5529881 No., said 5296330 No., said 5436098 No., said 5576143 No., said 5294511 
No., and given [ the ] in No. 5824451 can be mentioned, and a surface-active agent of the following 
marketing can also be used as it is. As a surface-active agent of marketing which can be used, for example 
EFUTOPPUEF301, EF303, (made in new Akita Chemicals), Fluorad FC430, 431 (made by Sumitomo 3M), the 
megger fuck F171, F173, F176, F189, R08 (made by Dainippon Ink), Fluorochemical surfactants, such as the 
Sir chlorofluocarbon S-382, SCs 101, 102, 103, 104, 105, and 106 (made by Asahi Glass Co., Ltd.), and 
Troysol S-366 (made in Troy Chemical), or a silicon system surface-active agent can be mentioned. 
Polysiloxane polymer KP-341 (made by Shin-Etsu Chemical Co., Ltd.) can be used as a silicon system 
surface-active agent. 

[0152]Loadings of a surface-active agent are usually 0.01 % of the weight - 1 % of the weight preferably on 
the basis of solid content in a constituent of this invention 0.001 % of the weight - 2% of the weight. It may 
add independently and these surface-active agents can also be added in some combination. 
[0153]As a surface-active agent which can be used besides the above, Specifically Polyoxyethylene lauryl 
ether, polyoxyethylene stearylether, Polyoxyethylene alkyl ether, such as polyoxyethylene cetyl ether and 
polyoxyethylene oleylether. Polyoxyethylene alkyl aryl ether, such as polyoxyethylene octylphenol ether and 
polyoxyethylene nonyl phenol ether. Polyoxyethylene polyoxypropylene block copolymer. Sorbitan 
monolaurate, sorbitan monopalmitate, sorbitan monostearate, Sorbitan fatty acid ester species, such as 
sorbitan monooleate, sorbitan trioleate, and sorbitan tristearate, Polyoxyethylene sorbitan monolaurate, 
polyoxyethylene sorbitan monopalmitate, The Nonion system surface-active agents, such as 
polyoxyethylene sorbitan fatty acid ester, such as polyoxyethylenesorbitan monostearate, polyoxyethylene 
sorbitan trioleate, and polyoxyethylene sorbitan tristearate, etc. can be mentioned. Loadings of other 
surface-active agents of these of below the amount part of duplexs are usually one or less weight section 
preferably per solid content 100 weight section in a constituent of this invention. 
[0154]Desirable (D) organic base nature compound which can be used by this invention is a compound 
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whose basicity is stronger than phenol. A nitrogen-containing basic compound is especially preferred. 
[0155] 

[Formula 65] 

[0156]Here R 250 , R 251 , and R 252 , Independently respectively A hydrogen atom, the alkyl group of the carbon 
numbers 1-6, the amino alkyl group of the carbon numbers 1-6, It is the substitution or the unsubstituted 
aryl group of the hydroxyalkyl group of the carbon numbers 1-6, or the carbon numbers 6-20, and it may 
combine with each other and R 251 and R 252 may form a ring here. 
[0157] 

[Formula 66] 

[0158](the inside of a formula, R 253 , R 254 , R 255 , and R 256 — each — the alkyl group of the carbon numbers 1-6 
is shown independently) 

A desirable compound is a nitrogen-containing basic compound which has two or more nitrogen atoms of 
different chemical environment in a monad, and is a compound which has especially a compound or an 
alkylamino group including both ring structures containing an amino group and a nitrogen atom which are not 
replaced [ substitution or ] preferably. As a desirable example, aminopyridine which is not replaced 
[ guanidine which is not replaced / substitution or /, substitution, or ], Aminopyrrolidine which is not 
replaced [ amino alkyl pyridine which is not replaced / substitution or / substitution or ], inda which is not 
replaced [ substitution or ] — a pyrazole which is not replaced [ sol, substitution, or ]. Pyrimidine which is 
not replaced [ pyrazine which is not replaced / substitution or /, substitution or ], Amino alkyl morpholine 
etc. which is not replaced [ amino morpholine which is not replaced / a piperazine which is not replaced / 
pyrazoline which is not replaced / imidazoline which is not replaced / a pudding which is not replaced / 
substitution or /, substitution, or /, substitution, or /, substitution, or /, substitution, or /, substitution, or ] 
are mentioned. Desirable substituents are an amino group, an amino alkyl group, an alkylamino group, an 
amino aryl group, an arylamino group, an alkyl group, an alkoxy group, an acyl group, an acyloxy group, an aryl 
group, an aryloxy group, a nitro group, a hydroxyl group, and a cyano group. 

[0159]As a desirable example of a nitrogen-containing basic compound, guanidine, 1,1-dimethylguanidine, 
1,1,3,3, - tetramethyl guanidine, 2-aminopyridine, 3-aminopyridine, 4-aminopyridine, 2-dimethylamino 
pyridine, 4-dimethylaminopyridine, 2-diethylamino pyridine, 2-(aminomethyl) pyridine, 
2-amino-3-methylpyridine, 2-amino-4-methylpyridine, 2-amino-5-methylpyridine, 

2-amino-6-methylpyridine, 3-aminoethyl pyridine, 4-aminoethyl pyridine, 3-aminopyrrolidine, A piperazine, 
N-(2-aminoethyl) piperazine, N-(2-aminoethyl) piperidine, 4-amino-2,2,6,6-tetramethylpiperidine, 
4-piperidino piperidine, 2-imino piperidine, 1-(2-aminoethyl) pyrrolidine, a pyrazole, 3-amino-5-methyl 
pyrazole, a 5-amino-3-methyl-1-p-tolyl pyrazole, Pyrazine, 2-(aminomethyl)-5-methyl pyrazine, pyrimidine, 
2,4-diaminopyrimidine, 4,6-dihydroxypyrimidine, 2-pyrazoline, 3-pyrazoline, N-amino morpholine, 
N-(2-aminoethyl) morpholine, 1, 5-diazabicyclo [4.3.0]Non-5-ene, 1, 8-diazabicyclo [5.4.0]Undec-7-ene, 1, 
4-diazabicyclo [2.2.2]Octane, 2,4,5-triphenylimidazole, N-methylmorpholine, The 3rd class morpholine 
derivatives, such as N-ethylmorpholine, N-hydroxy ethyl morpholine, N-benzylmorpholine, and cyclohexyl 
morpholino ethyl thiourea (CHMETU), and hindered amine (for example, this gazette) given in JP,1 1-52575,A 

22 



JP 2003-005374 

Although a thing of a statement, etc. are mentioned to [0005], it is not limited to this. 
[0160]Especially a desirable example is 1 and 5-diazabicyclo. [4.3.0]Non-5-ene, 1, 8-diazabicyclo 
[5.4.0]Undec-7-ene, 1, 4-diazabicyclo [2.2.2]Octane, 4-dimethylaminopyridine, hexamethylenetetramine, 
Hindered amine, such as the 3rd class morpholines, such as 4,4-dimethylimidazoline, pyrrole, pyrazoles, 
imidazole derivatives, pyridazines, pyrimidines, and CHMETU, and bis(1,2,2,6,6-pentamethyl 
4-piperidyl)SEBAGETO, can be mentioned. 1, 5-diazabicyclo especially [4.3.0]Non-5-ene, 1, 8-diazabicyclo 
[5.4.0]Undec-7-ene, 1, 4-diazabicyclo [2.2.2]Octane, 4-dimethylaminopyridine, hexamethylenetetramine, 
CHMETU, and bis(1,2,2,6,6-pentamethyl 4-piperidyl)SEBAGETO are preferred. 

[0161]These nitrogen-containing basic compounds are independent, or are combined two or more sorts and 
used. The amount of nitrogen-containing basic compound used is usually 0.01 to 5 % of the weight preferably 
0.001 to 10% of the weight to solid content of all the constituents of a photosensitive resin composition. At 
less than 0.001 % of the weight, an effect of addition of the above-mentioned nitrogen-containing basic 
compound is not acquired. On the other hand, when it exceeds 10 % of the weight, there is a tendency for 
the development nature of a fall of sensitivity or a non-exposed area to get worse. 
[0162]A positive resist composition of this invention is melted in a solvent which dissolves each 
above-mentioned ingredient, and is applied on a base material. As a solvent used here, ethylene dichloride, 
cyclohexanone, Cyclopentanone, 2-heptanone, gamma-butyrolactone, methyl ethyl ketone, Ethylene glycol 
monomethyl ether, ethylene glycol monoethyl ether, 2-methoxy ethyl acetate, ethylene glycol monoethyl 
ether acetate, Propylene glycol monomethyl ether, propylene-glycol-monomethyl-ether acetate (PGMEA), 
Toluene, ethyl acetate, butyl acetate, methyl lactate, ethyl lactate, methoxy methyl propionate, ethoxyethyl 
propionate, methyl pyruvate, ethyl pyruvate, pyruvic acid propyl, N.N-dimethylformamide, dimethyl sulfoxide, 
N-methyl pyrrolidone, a tetrahydrofuran, etc. are preferred — these solvents — it is used, independent or 
mixing. 

[0163]Also in the above, as a desirable solvent, propylene-glycol-monomethyl-ether acetate, 2-heptanone, 
gamma-butyrolactone, ethylene glycol monomethyl ether, Ethylene glycol monoethyl ether, ethylene glycol 
monoethyl ether acetate, Propylene-glycol-monomethyl-ether, propylene glycol monoethyl ether, butyl 
acetate, methyl lactate, ethyl lactate, methoxy methyl propionate, and ethoxyethyl propionate, N-methyl 
pyrrolidone, and a tetrahydrofuran can be mentioned. 

[0164]Such a positive resist composition of this invention is applied on a substrate, and forms a thin film. As 
for thickness of this coat, 0.2-1.2 micrometers is preferred. With an inorganic substrate which can be used 
in this invention, the usual BareSi board, an SOG board, or a substrate that has an inorganic antireflection 
film of a statement next can be mentioned. In this invention, commercial inorganic matter or an organic 
antireflection film can be used as occasion demands. 

[0165]As an antireflection film, inorganic film types, such as titanium, a titanium dioxide, titanium nitride, 
chrome oxide, carbon, and alpha-silicon, and an organic layer type which consists of an extinction agent and 
a polymeric material can use. The former needs equipment of a vacuum evaporator, a CVD system, a 
sputtering system, etc. for film formation. As an organic antireflection film, for example A condensation 
product of a diphenylamine derivative given in JP, 7-6961 1,B, and formaldehyde denaturation melamine resin, 
What consists of alkalis soluble resin and an extinction agent, a maleic anhydride copolymer given in a U.S. 
Pat. No. 5294680 item, and a reactant of a diamine type extinction agent, A thing containing a resin binder 
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given in JP,6~1 18631, A, and a methylolmelamine system heat cross linking agent, An acrylic resin type 
antireflection film which has a carboxylic acid group, an epoxy group, and an extinction group given in 
JP,6~1 18656,A in the same intramolecular, What consists of methylolmelamine and a benzophenone series 
extinction agent given in JP,8-871 1 5,A, a thing which added a low molecule extinction agent to polyvinyl 
alcohol resin given in JP,8-1 79509,A, etc. are mentioned. DUV30 series by brewer Saiensu-Sha, DUV-40 
series, ARC25, AC-2 made from SHIPURE, AC-3, AR19, and AR20 grade can also be used as an organic 
antireflection film. 

[0166]On a substrate (example: silicon / diacid-ized silicon covering) which is used for manufacture of a 
precision integrated circuit device, the above-mentioned resist liquid (on a substrate which was able to 
provide the above-mentioned antireflection film as occasion demands), A good resist pattern can be 
obtained by exposing through a predetermined mask after spreading with suitable coating methods, such as 
a spinner and a coating machine, and developing negatives by performing bake. As exposing light, it is light 
with a wavelength of 150 nm - 250 nm preferably here. Specifically, a KrF excimer laser (248 nm), an ArF 
excimer laser (193 nm), F 2 excimer laser (157 nm), X-rays, an electron beam, etc. are mentioned. 
[0167]As a developing solution, sodium hydroxide, a potassium hydrate, sodium carbonate, Inorganic alkali, 
such as a sodium silicate, metasilicic acid sodium, and an ammonia solution. Primary amines, such as 
ethylamine and n-propylamine, diethylamine, Tertiary amines, such as secondary amines, such as 
di-n-butylamine, triethylamine, and methyldiethylamine. Alcohol amines, such as dimethylethanolamine and 
triethanolamine. Alkaline aqueous solutions, such as cyclic amines, such as quarternary ammonium salt, 
such as tetramethylammonium hydroxide and tetraethylammoniumhydroxide, pyrrole, and PIHERIJIN, can be 
used. Alcohols and a surface-active agent can also be used for the above-mentioned alkaline aqueous 
solution, carrying out adequate amount addition. 
[0168] 

[Example]Hereafter, although an example explains this invention still more concretely, this invention is not 
limited to the following examples. 

[01 69]Synthetic example (1) The lactone monomer of synthetic this invention of lactone system monomer 
copolymerization resin (1-1), 2-methyl-2-adamantyl methacrylate and hydroxy adamantane methacrylate 
were taught at a rate of 30/50/20, it dissolved in methyl ethyl ketone, and the solution 450g of 22% of solids 
concentration was prepared, this solution — the Wako Pure Chem make V-601 — 10-mol% — in addition, 
this was dropped at 50 g of methyl ethyl ketone heated at 65 ** over 6 hours under a nitrogen atmosphere. 
Reaction mixture was stirred after the end of dropping for 4 hours. After cooling reaction mixture to the 
room temperature after ending reaction and ****(ing) crystallization and white powder which deposited to 
the mixed solvent 5L of distilled water / ISO propyl alcohol =3/1, the obtained granular material with the 
methanol 1L, and resin (1-1) which is an object was collected. The polymer composition ratios for which it 
asked from NMR were 32/49/19. The weight average molecular weight of the standard polystyrene 
conversion searched for by GPC measurement was 10200. 

[0170]Resin (1-2) - (1-10) was compounded by the same operation as the above-mentioned synthetic 
example (1). The above-mentioned resin (1-2) - (1-10) composition ratio, and a molecular weight are shown 
below. (The repeating units 1, 2, 3, and 4 are the turn from the left of a structural formula.) 
[0171] 
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[Table 1] 

[0172]The above-mentioned resin (1-1) and structure - (1-10) are shown below. 
[0173] 

[Formula 67] 
[0174] 

[Formula 68] 
[0175] 

[Formula 69] 

[01 76]Synthetic example (2) The norbornane lactone monomer of synthetic this invention of norbornane 
lactone system monomer copolymerization resin (2-1), 2-methyl-2-adamantyl methacrylate and dihydroxy 
adamantane methacrylate were taught at a rate of 35/50/15, it dissolved in 1,4-dioxane, and the solution 
450g of 22% of solids concentration was prepared, this solution — the Wako Pure Chem make V-601 — 
10-mol% — in addition, this was dropped at 50 g of 1,4-dioxane heated at 65 ** over 6 hours under a 
nitrogen atmosphere. Reaction mixture was stirred after the end of dropping for 4 hours. After cooling 
reaction mixture to the room temperature after ending reaction and ****(ing) crystallization and white 
powder which deposited to the mixed solvent 5L of distilled water / ISO propyl alcohol =3/1, the obtained 
granular material with the methanol 1L, and resin (2-1) which is an object was collected. The polymer 
composition ratios for which it asked from NMR were 36/48/16. The weight average molecular weight of the 
standard polystyrene conversion searched for by GPC measurement was 11300. 

[0177]Resin (2-2) - (2-10) was compounded by the same operation as the above-mentioned synthetic 
example (2). The above-mentioned resin (2-2) - (2-10) composition ratio, and a molecular weight are shown 
below. (The repeating units 1, 2, 3, and 4 are the turn from the left of a structural formula.) 
[0178] 
[Table 2] 

[0179]The above-mentioned resin (2-1) and structure - (2-10) are shown below. 
[0180] 

[Formula 70] 
[0181] 

[Formula 71] 
[0182] 

[Formula 72] 



[0183]Synthetic example (3) The cyclohexane lactone monomer of synthetic this invention of cyclohexane 
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lactone system monomer copolymerization resin (3-1), 2-adamanthyl 2-propyl methacrylate, hydroxy 
adamantane methacrylate, and methacrylic acid were prepared at a rate of 25/50/15/10, it dissolved in 
N,N-dimethylacetamide, and the solution 450g of 22% of solids concentration was prepared, this solution — 
the Wako Pure Chem make V-601 — 10-mol% — in addition, this was dropped at 50 g of 
N,N-dimethylacetamide heated at 70 ** over 6 hours under a nitrogen atmosphere. Reaction mixture was 
stirred after the end of dropping for 4 hours. After cooling reaction mixture to the room temperature after 
ending reaction and ****(ing) crystallization and white powder which deposited to the mixed solvent 5L of 
distilled water / ISO propyl alcohol =3/1, the obtained granular material with the methanol 1L, and resin 
(3-1) which is an object was collected. The polymer composition ratios for which it asked from NMR were 
25/49/16/10. The weight average molecular weight of the standard polystyrene conversion searched for by 
GPC measurement was 13600. 

[0184]Resin (3-2) - (3-10) was compounded by the same operation as the above-mentioned synthetic 
example (3). The above-mentioned resin (3-2) - (3-10) composition ratio, and a molecular weight are shown 
below. (The repeating units 1, 2, 3, and 4 are the turn from the left of a structural formula.) 
[0185] 
[Table 3] 

[0186]The above-mentioned resin (3-1) and structure - (3-10) are shown below. 
[0187] 

[Formula 73] 
[0188] 

[Formula 74] 
[0189] 

[Formula 75] 

[01 90] Synthetic example (4) The adamantane lactone monomer of synthetic this invention of adamantane 
lactone system monomer copolymerization resin (4-1), 2-adamanthyl 2-propyl methacrylate and hydroxy 
adamantane methacrylate were taught at a rate of 15/50/35, it dissolved in N,N-dimethylacetamide, and the 
solution 450g of 22% of solids concentration was prepared, this solution — the Wako Pure Chem make V-60 
— 5-mol% and mercaptopropionic acid 2-ethylhexyl ester 3mol% — in addition, this was dropped at 50 g of 
N,N-dimethylacetamide heated at 70 ** over 6 hours under a nitrogen atmosphere. Reaction mixture was 
stirred after the end of dropping for 4 hours. After cooling reaction mixture to the room temperature after 
ending reaction and ****(ing) crystallization and white powder which deposited to the mixed solvent 5L of 
distilled water / ISO propyl alcohol =3/1, the obtained granular material with the methanol 1L and also the 
distilled water 1L, and resin (4-1) which is an object was collected. The polymer composition ratios for 
which it asked from NMR were 14/50/36. The weight average molecular weight of the standard polystyrene 
conversion searched for by GPC measurement was 10900. 

[0191]Resin (4-2) - (4-7) was compounded by the same operation as the above-mentioned synthetic 

26 



JP 2003-005374 

example (4). The above-mentioned resin (4-2) - (4-7) composition ratio, and a molecular weight are shown 
below. (The repeating units 1, 2, 3, and 4 are the turn from the left of a structural formula.) 
[0192] 
[Table 4] 

[0193]The above-mentioned resin (4-1) and structure - (4-7) are shown below. 
[0194] 

[Formula 76] 
[0195] 

[Formula 77] 

[0196]The resin blend or the following comparison resin 1-4 shown in Tables 1-4 compounded in Examples 
1-24 and the comparative example 1 - the example of the 4 (preparation and evaluation of positive resist 
composition constituent) above-mentioned composition, respectively 2 g, By 4 mg of organic base nature 
compounds (amine), and necessity with a photo-oxide generating agent and necessity 10 mg of 
surface-active agents, After having blended as shown in Table 5, and dissolving in 80/20 partially aromatic 
solvent of PGMEA/ethyl lactate at a rate of 14 % of the weight of solid content, respectively, it filtered by a 
0.1 -micrometer microfilter and the positive resist composition of Examples 1-24 and the comparative 
examples 1-4 was prepared. 
[0197] 

[Formula 78] 

[Formula 79] 

[0198] 
[Table 5] 

[0199]As a surface-active agent, it is the W1:megger fuck F176 (made by Dainippon Ink) (fluorine system). 

W2: Megger fuck R08 (made by Dainippon Ink) (fluoride and silicone series) 

W3: Polysiloxane polymer KP-341 (made by Shin-Etsu Chemical Co., Ltd.) 

W4: Polyoxyethylene nonylphenyl ether W5: Troysol S-366 (made in Troy Chemical) 

[0200]As amine, 1 is 1 and 5-diazabicyclo. [4.3.0]-5-nonene (DBN) is expressed and, as for 2, as for the Tori 
n-octyl amine 4, the hydroxyantipyrin 5 expresses [ as for bis(1 ,2,2,6, 6-pentamethyl 4-piperidyl)SEBAGETO 
3 ] 2,6-diisopropylaniline, as for the antipyrin 6. 

[0201](Evaluation test) Product DUV[ made by Brewer Science ]-30J [ 160-nm ] is first applied on a silicon 
wafer using a spin coater, After drying, the positive resist composition solution obtained on it was applied 
using the spin coater, it dried for 90 seconds at 130 **, about 0.4-micrometer positive-type-photoresist 
film was created, and it exposed by the ArF excimer laser (1 93 nm) to it. Heat-treatment after exposure was 
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performed for 90 seconds at 120 **, it rinsed with development and distilled water in 2.38% of 
tetramethylammonium hydroxide solution, and the resist pattern profile was obtained. Thus, the resist 
pattern of the obtained silicon wafer was observed with the scanning type microscope (SEM), and resist was 
evaluated as follows. 

[Defocus latitude (DOF)] : A defocus latitude is a contact whole pattern and showed the width of the focus 
permissible in the range whose mask pattern size is **10% in the light exposure reproducing a 
0.15-micrometer pattern. 

[Contact whole pattern resolution] : the diameter (micrometer) of the mask of a contact hole resolvable 
with the light exposure reproducing 0.15 micrometer — a table — the bottom. 

[SEM resistance (shrink)] : The line width after irradiating a 160-nm isolated line pattern with an electron 
beam for observation and 45 seconds by SEM by a KLA ten call company (scanning electron microscope) 
(the accelerating voltage 800V, current value (4.4pA)), and the rate of change (%) between initial values were 
measured. It is so good that this value is small. 

line width initial value x100 before rate-of-change (%) = (line width after the line width initial value-exposure 
before an exposure) / exposure — the evaluation result of these is shown in Table 6. 
[0202] 
[Table 6] 

[0203]It turns out that the positive resist composition of this invention is excellent in contact whole pattern 
resolution and SEM resistance, and also the defocus latitude is also improved so that clearly from the result 
of Table 6. 
[0204] 

[Effect of the Invention]The positive resist composition of this invention is suitable for far ultraviolet light, 
especially ArF excimer laser light with a wavelength of 193 nm, and it excels in contact whole pattern 
resolution and SEM resistance, and also the defocus latitude is also improved. Therefore, it is used suitably 
for the lithography using far ultraviolet rays including ArF excimer laser exposure. 



[Translation done.] 
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3d£fc£3o 

[0 0 12] 

w«^-r?»/c46©^@] #8ijb#^±, 7>7§yft 
^JiStflffi^^Tffl^ d i: «fc D , *fgW© BW 



B Wt± Tf BflfJiSc fc 7 -3 T iifiic 7 ft S „ 
[0 0 13] (1) (A) (al) 7fn7^fyl, 
(a2) /M;l/f>7^h>E (a3) 

y-y^tbyM, Rtf (a 4) 7^r^y7^fvl 
ft^31«n«^ft< liOt/-7-¥fi*tL, HI 

©ftfflt ct t) 77# u a#»fcM-rs!§»iSfi^m»-r 
zmmit'p%:< £&2m. ikv (b) sttmsxasM 

^h»£fc^T, Miffll (A) ©S^9^±fB 
(a 1) ~ (a 4) ©^7 -7-#fi©d^ / >*< it 2 

a^#W7 s d i: mm t 7 s # ^ i/^h aam 

(2) (A) ©»|gfc::&^T\ (al) ©7fD7^h 
y^*7v-J|ifi^TfH-|SS (II) 7/72ft£ltD 
ML#fin?fe?> dM#®i;7£ffifB( l ) lc$m<Dtf 
i>'i^y7 MMfc 

[0 0 14] 

[ft 6] 

Ri 

I . 
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-im (id tf, Rit±, 7j<*M?xt±^^a^a 

■To Ra, Rb, Rc, Rd, RettMSiEt, /J<S 
^»3i(<:0~3©Sa^aL, m+nti, 2K±6KT 
(3) (A) ©iffitdfe^T, (a2) 

^ h y^ ; &7^-#fi^TfH-f5S (v - i ) xt± 
( V - 2 ) z n % m ^ -r S il D 5M L # fi T? S d 
t ^W® ^ -7 § MIH ( 1 ) ^ta«©^7^ U77 h IM 

tic 

[0 0 15] 
[ft 7] 
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5b mmm^Lx^r^x 
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mto Rib~R5b<Dft©20&±, |p "n L T JBfiSc L T 
(4) (A) ©SIIfC&^T, (a 3) ©$/^n-\W 

y^hy^/v-Wi^TIB-fiM (v-3) Xt± 
(v-4)7^?ti«a^-r^^D5ML#fi?fe^ii 

i: -&#®^t"^MIH ( 1 ) ^fBS©* 0 ^ h ffliS 
[0 0 16] 

R 4b 
R5b 




-flM (V-3) ~ (V-4) icft^T, Rib ~R 
5b ti, £*8t5ifc:#iKirj% HKS^LT^Tfej; 

mto Rib~R5b<Dft<D20&±, IS-a-LTJS^ffMLT 

(5) (A) ©HUfcfe^T, (a4) ©7^^y 
h^t/ ^-JjMfttfTIBH&S ( I ) ^Jtl? 
itDMLWefe^ch^f^^MfBO) {cfB« 

[0 0 17] 
[ft 9] 



V© «=-o-f-»"f 



[0 0 18] -HftS (I) fcfel>T, Atifg^ 7;b 
^l^VE >/^n7WUyE x— fvl/S, ^x— 

R^fSjS?, Mmikl~4V7Jl3rJlM, ^7/m, 

(6) (A) <ommt>\ MfcTKHftS (pi) - — IS 
3 (pvi) ^5nsHBS^J^{i:*^*-&tfSP^«ia* 

^-r^c^w^t-r^MEci) ~(5) cD^-rn^ic 

[0 0 19] 

Cffci o] 




•I'. , 



so (iW, RnJ±, x^S, n-7°nh°;V 
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sec-^f/Mu zit, mmiM^tt$>icmm 
^Mt&mMmm^zwc'jmKiM^mzm-ro riz 

U Ri2~Ri4<D-5"5^*<fcfe lO, feLOiRis, 

Rie ©^-f n^t±iiiisKf[:7j<sa^a-ro ri? ~r 21 

ffiU R17 ~Rzi VJ>%< fcfe 1 oafltBISKffek 10 

4 Hilt L < tt#R©7;i/*;i/^ttll«£Kfl: 

imm^mfo rzz~rz5«, ^snwc, kik8i~ 

4 ffl<?x Hilt L < tt^K©7;l^;l/*XttKISK{t 

*fgS*aU ffiU Rzz~Rz5©d^5'>*< fcfe lO 
[0 0 2 0] 

^miD^^-r^o 20 

Cl] (A) »©f^ffl{c«fet3 7;b*US«?gfcWt- Sj§ 

[0 0 2 1] #£l!B©i&#fl?fe«fBg (A) ^LTtt, 
(aD^fn^hvl, (a2) /M;Vt^7^ 
Wm, (a 3) ^^P-N^tJ-y^^h^ Rtf (a 

4) 7jr*y#y7trhzmfr*>mift%&i3;< tt> l 
m<D^y?-mi*^L, H©f^fflfc<fc0 7;l/j5;US« 

#f§W©lt#Mf St*, ( a 1 ) © 7^ P 7 * h > £ 
t/^-JIMftfcLTtt, ±EHRS (II) t?S*ns 30 

[0 0 2 2] CC?, -ISS (I I) cfj. R!tt, 7 j<H 
IS^Xti^^a^a'To Ra, Rb, Rc, Rd, R 
e 7kigJg?Xt±KltSf 1 ~ 4 ©7;V47V 

S^a-To m, nlZ&*?miLlC0~3<Dm$titmi^ m 
+ nt±, 2K±6ttTffeS„ Ra~ReOK^[l~ 
4©7;^;^atLTt±, x^;i/S, 7°nfc° 

^v7W;^a, n-7^^a, ^V7^a, 

s e c -y^Jim, t d 



[0 0 2 3] HRS (ID fcfet^T, 

- [C (R f)(Rg) ) r- 
±ES^ Rf, Rgii, 7;b^S, 
7;l/*;l/^ ^oyyjgf, 7j<i?a, 7;i/n*s/S£S 
L, PSfttH-'PtSa'pT^tfci^o 7)l*)lMt 
Ltti, xf-;l/S, 7nh°;VS, ^V7°ntf 

^^a^©ffi»7;^^a*^fSL<, H«? 
SKB^^l/Iv x^S, 7nh°;^a, ^V7°nt° 
M*^IK?nSo B&7;l/*;l/S<D»g|Si:LT 

7;bn4 1 > / aiiLTt±, ^ h^^S, xh^ 

s/g, 7°n^->i, 7>^^a^©K*ici~4©t 

g?, JHH^ 7>yigjS?, ftHM?^ W S d i: 
A'T'tSo r i± 1 ~ 1 0©S8t?fe£o 
[0 0 2 4] ±fB7;l/^;l/SfcfettSM*SBSiafcL 
Ttt, ~77/S, 7 

««7^^;^a, Mpyyis?, trus, 7 

;I/a^'>a, fi^7/^^7S, 7-fe97^75 FS, 7 

7;l/3f;l/SfcLTfi, x^;l/» % 7°nb°;l/ 

^V7°Dh";H, ^7P7°nh°^S, 
^o^f/H, ^7 n^y^;i/»#cDffi»7;^^a^ 

7i<Sa, /NP^yj!?, 7*3^^l«ct 
3^t?#So «S7;V34 1 ^a©«^ailLTti, 7;Vn 

a, xh^^E 7u$*i/m> fh^y 

mm<Dfcmm\~^<D^<D?tmf%z-hi$T*iz% 0 7^ 

nyyg?tLT(i, tUfgjS^ JUgM?, 7-yfgH 

ftfSM^IWf £ d S o 

[0025] kt, -fas (II) ^SnSlRDjgL 

[0 0 2 6] 
Ut\ 1] 
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CH 3 CH 3 H H 

-C — CH 2 -C —CH-C — CH 2 -C 

c=o C=0 c=o c=o 

p P" 1 ) p o (n-3) 1 



6-° 6 <n "dr 



f H -i ? CH 3 H 
—CH-C — CH 2 " C — CH 2 -C —CH-C 

p=o c=o C=0 c=o 

6 o o ( fl - 7 ) o (n-8) 

A (n " 5) A (H-6) H ^ C ^ H ^ CH ^ 

o o 

-CH 2 -^- q -CH 2 -J— ? 

H> <""> ^ 0 ( n-io) ~ CH ^9 ^-9— 

? o ? ^° ^° 

H 3 C-C-CH3j^ H 3 C-C-CH 3 



(11-12) 
CH, H 
-C -CH 2 -<p 



C=0 

r (0-13) V v (1T-14) O (H-15) o 

>rV >(V° 

J (11-16) 

[0 0 2 7] [fbl2] 



40 



2003-5374 



„ I CHj H 

r° <r° to 

O (11-17) j> (n-18) O (Q-19) 6 

H 3 C H 3 C (n-20) 

9 H 3 Ijl CHj h 

-CH 2 -9— -CHi-p— -CH-^- -CH 2 -f- 

" 3C ^ C H 3 C H 3 C nl _ 241 



CH, ^ 

-ch 2 -c— -CH-c— 



CH 3 




-CH 2 -C— 


—CH-C 


C=0 




P (H-25) 


9 (11-26) 


"A 








pi, 




— CH 2 -^ 


— CH 2 -C 


c=o 





1-27) 

(MB) 

— CH 2 -C —CH-C 



A J H c~^y\ 



H 3 C- 
H,C 



(11-31) 

H 3 C- 



-CH-C 



-CH-C— ? 

C=0 — CH 2 -C 

I (H-34) T_» 



H 3 0 
H 3 CO-H 2 C 



C H 3 CO-H 2 C H,CO-H 2 C ^ 



H 3 C- 
H 3 CO-H 2 < 



CH-, 



o 



[0 0 2 9] ±fH-f5S (II) OMttfflfcfc^T, W 

^ i^-^^iwasti^ (ii- 

1 7) ~ (II- 3 6) 3&W£U,\, 
[0 0 3 0] *^©i^«tfl!^ ( a 2 ) © 7 ;l/ 
#VW-y^? h^^/v— ^ffi&tf (a 3) <Dis?ti 



MS (V-l) ~ (V-2) Rtf (V-3) ~ (V- 
[0 0 3 1] (V-l) ~ (V-4) tfet^T, 



(9) 



#H 2003-5374 



;l/S^at"o Rib~R5b®f*3<D2 0Hu |g-&LT3R^ 

[0 0 3 2] HftS ( V - 1 ) ~ ( V - 4 ) fcfc^T, 
Rib-Rsb IctsttZTfr^lMtLTli, m$mt, #R 

^Rtt<97;W^atLT«, KflSU- 
l 2 fB©«ilttfe^^ti^««7;^^a*WS L < , 
& K> Iff S L < ti^flSc 1 ~ 1 0ffl©*«tt£S W±#K 
«7;W^a?feD, H^gctai^^a, x^;b 

7nt°;^a, ^V7°nh°;I/a, n-7f-;ba, ^7 
y^jvm, sec-^;l/E t-T^a, 

'v^l/g, ^7°^;l/S, 

[0 0 3 3] Rib~R5b fcfcW-s^nT^Jl/gfcL 

fli£3~8{B©fccDftWSLt,\ R lb ~R 5 b IdstfZT 
;l/^r-;l/»i:LTa, tol/S, 7n^-/ba, 7rx 

t/\ Sfc, Rib~R5b©rt©203^iie^bT^^rS« 

3~8i«*w5ni. » -las (v-D ~ 

CV-4) fcfcfrSRib-Ratt, Ii«#^«fiScLT 
I ^ KfSlS^cD ^f 5 tlfc SIS L T I > T fe <fc t\ 
[0 0 3 4] ±E7;l/*;l/S, ->^n7W;V 

a, K^Si~4ffl©7;l/3^>g, Mayyig? (7 

jush^ nni^ av^is?) , mmm 

2~5©7^S, K*SSC2~5©7'>n*'>S, *>7 

[0035] (v-D ~ (v-4) -easns 

a^^SMLW^LTfi, TfH-flSS (A I) 

[0 0 3 6] 
[ft 14] 



-(-CH 2 -<U- 



[0 0 3 7] (A I ) tp, R b0 J±, #igJSg?, 7n 

7;^;i/a^a-To Rbo ©7;i/3r;i/S*>*£LTVTfe «fc 

^jff*b^a»afcbTtt, MtH-iss (v-D ~ 

(V-4) fcfctfSRib fcLT©7;l/*;l/fitf*fLT^ 



bo t±7K^M?*W $ U\ A' ^IS-a-, x— r;l/ 
M, xxf;VE 7;^U>a, Xt±£ 

n?>^ffi^^/c2fffi©a^a-ro B 2 t±, -iss 

(V-l) ~ (V-4) (D5%<D^-ftlfr-<3^tl%M 

^mto a* tfe^r, m&fr^fr^rc2m(DMbLT 

[0 0 3 8] 
[ftl 5] 

— ^-CH 2 CH 2 -C— O-^— 



"(On 



-CH 2 CH 2 -0 — C — CH 2 CH 2 



JR.. 
-c — o— f— c — i — 

'o \U 



[0 0 3 9] ±IHS^fe^T, Rab , Rbb it, ?mJM 
7/^/^a B&7;l/*;l/g, Any^ 7j<g| 

t>«fc^o 7;^;^StLTti, x^a, 7° 

ntf;l/S, ^V7°nh°;va, 7^;l/a#©{glBK7;l/3vl/ 
IWSL<, Mfd?£L<tt*?-;l/g, x^a, 7 
nt^l/S, -YV7°nt°;Va^?)iiK?n^o «SI7;^ 

l ~407;V3^>MWS<:i:!i)^t3o 7;^^ 
^afcLTti, *h*i/m> xh^E 7°n*°3-7 

a, 7h^^a^K*ici~4fB©fe©wf^cii; 
im~io ©sa, $ l < t± i ~ 4 <DWk*B.? 0 

mt± i ~ 3 omsL. L < It 1 Xt± 2 ^itTo 
[0 0 4 0]ttTt, Hte£ (AI) ^it^n^HD 3M 

[0 0 4 1] 
[ffcl 6] 
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CH 3 CH 3 
-(-CH 2 -C-)- -f-CH 2 -C^- 

° I )J °' H 3 C* 

(lb- 2) 



CH 3 CH 3 

o T)| o y 



H 3 C 

o- 

Clb-3) ° 



-fcH2-C-)- -fCH 2 -C-)- 

0—4 o 
(lb-5) ° (lb-6) 



CH 3 CH 3 

-(-CH 2 -C^ "f-CH 2 -C^- 

c— 0^^\ *c— o. 

o 



(Ib-B) 
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-(-CH 2 -C-)- _f. CH2 _ c _^_ 

c-o^^ c-o. 

Clb-9) ° Clb-r 



H H 

-(CH 2 -C-)- "(CH 2 -C-)- 

o' H 3 C 



(lb-11) ° (lb-12) 
CH 3 CH 3 



-f-CH 2 -C^ -f-CH 2 -C^- 



Clb-13) (lb-14) 

CH 3 CH 3 
-f-CHs-C^-)- -f-CH 2 -C^-)- 

^ C_C \ P ^ C ~°v P 

O V-/ ° V-/ CH 3 

H 3 C L O-r^V] H 3 C ^ O 
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CH 3 CH 3 
-(-CH 2 -C^)- -f"CH 2 -C^- 

o \_» O \-<f 



H 3 C 

Clb-17) w \, (lb-18) 

CH 3 CH 3 

-(CH 2 -C^)- -fcHs-C^-)- 

° \cH 2 ) 2 -C* ^ ° Vh 2 ) 2 -c' 



Clb-19) " x 0 db-20) ° u 

CH 3 CH 3 
-fCH 2 -C^- -fCH 2 -C-)- 

° (CH 2 ) 2 -C s 0 (CH 3 ) 2 -C X 



H 3 C' 

Clb-21) 
CH 3 
-(CH 2 -C^- 

° \cH 2 ) 2 -O s /? 

C-(CH 2 ) 2 -C^ 
cf °' 
Clb-23) 
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CH 3 
-(CH 2 -C^- 

,c-o 

O N ( 
O 

(lb-24) 



CH 3 

-fCH 2 -C^- 

° (CH 2 ) 2 -O s /> 

H 3 c-^y 

(1 0-25) °A 



CH 3 
-(CH 2 -C^- 



(CH 2 ) 2 -0 N /> 

>-(CH 2 ) 2 -< CHs 



(lb-26; 

so U£2 0] 
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CH 3 CH 3 

-f-CH 2 -C^- -f-CH 2 -C^- 

(lb-27) (lb-28) °" o 

CH 3 CH 3 

-f-CH 2 -C^-)- -f-CH 2 -C^-)- 

x-o o x-o o 

H 3 C-^-7 H 3 C- 

(lb-29) ° \, (lb ~ 30) 

CH 3 H 

-f-CH 2 -C^)- -(CH 2 -C-)- 

^ C_0 v y° /P~°, P 

u ,c— c u ,c— c ? H s 



H 3 C-V^X 0 H 3 C>-7 
lb-31) 0 cib-32) OH, 



CH 3 CH 3 
-fCH 2 -C-f- -(CH 2 -C-)- 

0 (CH 2 ) 2 -C y 0 (CH 2 ) 2 -C^ 9"? 






0 Clb-34) 
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H 3 C-W H ^ C 
(lb-35) °\ (lb-35) 



| 3 I 
-{CHa-C-j- -fcH 2 -C-)- 

0 \cH 2 ) 2 -< ° (CH 2 ) 2 "C^ 



;* ° (CH 2 ) 2 -C^ 



H 3 C^ 

( I b 37) O" " (|b-38) 

CH 3 

-(CH 2 -C^- 

° \cH 2 ) 2 -0 N / 
C-(CH 2 ) 2 -C 

0 °~Q 

(lb-39) M 

CH 3 

0 \cH 2 ) 2 -O s /? 

/ C-(CH 2 ) 2 -C^ CH 3 

o o- 

(lb-40) 
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CH 3 
"iCH 2 -C^- 

O (CH 2 ) 2 -O v 



C-(CH 2 ) 2 -C, 
O o 
H 3 C" 

(lb-41) 



CH 3 
-fCH 2 -C-|- 



^(CH 2 ) 2 -O x 

C-(CH 2 ) 2 -C CH ; 



, I , 
-(CH 2 -C^- 

0 (CH 2 ) 2 -0 N / 

/y C-(CH 2 ) 2 -C x 
O 



(lb-43) 



-fCH 2 -C^- 



)C-(CH 2 ) 2 -C CH; 



[0048] *f£m<DWtfmm§im^ ( a 4 ) © 7 ^ 

(I) 7?i2n?li3lLf{«LK 

[0 0 4 9] -H&S (I) fcfe^T, A07Ml/>i 

- [C (Rn f )(Rng) ] r- 

±fBi^ Rn f, Rngii, 7j<fgJ!^ 7/V47bS, 

a^LTti, ^^a, x^a, tw^s, ^yy 

nt°;^a, 7^S^©ffiS7;WyVSWl:L<, H 
aif;i/li)^3m«n8. B&7;l/3vl/S©»giai: L 



[0 0 5 0] -MS (I) fcfc^T, AO^^DT^ 

[0051] z^g-tr^fgsigg^i, mmm^L 

7;l/n^>a(#$L<ttKiK»i~4) % 7;^^ 
->*;l/^-;l/S 8?$ L < H^iSSc l ~ 5 ) , 7->;l/» 

(fflfcfcf, 7°n ^;l/*;l/^n;l/*+->S, 

, 7;i/*;i/» TOLO±KitSu~4) , * 
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COOH COOC(C 

-•4° ~T4° 



-CH 2 - 



O 

[0054] (a) wtfrM&mmtLTte, ± 

E (a 1) 7fn7^bm (a2) 7;b1vW->v 

(a 3) ^Zn^yry-rZYyU, JkT$ 

( a 4 ) r ^y^y? t> vymfrz man % / P%<t 

ii«^)rfr^?§s?}2fi^m*n-r^«ig©'>^< 1 & 2 
aoii^ft (fuyv)-e^rai, Mnffej;i* 

$U^S#-&fr#i:bTH:, (al) WHIt 
(a 2) 3ifflt^©7by F\ (a 1) fcWTS 

mmt (a 4) *^*?%mmt(D?uy h\ (a2)$ 

#T3iffl!h (a 3) *^~?Z>mmt<D-7Uy h\ (a 

2) *m~z$imt (a 4) ^-rs«j)ii:<D^u^ 

H\ Rtf, (a 3) *#-rS»i|fc (a 4) *#TS«if 
SSfcffSLOi, (al) % 
*tf38fJSi: (a 2) £:#f £«Itfc©7byF\ (a 

i) ^rf^SMtt (a 4) ^-rssfsghcD^vy 
h\ (a 2) (a 3) %m~f%mmh(D 

fUyh\ (a 3) ^#f£«ffih (a 4) 

^fcHLTfe, £?3:b<t± 1 0/9 0-9 0/ 1 OT'fe 
/ j;*5!lf3;L<a2 0/8 0~8 0/2 0, 
b<t± 30/70 — 70/3 OtWo 
[0 0 5 5] #f§fJB© (A) ^»MltLT(±, ± 

m^?hy^y?-mz(Dimc, Mfc±KHR3 ( P 
i) — m& (pvi) ?v/?n^iiiisKft7j<*^^ 



t-4 t4 

o o 

OCH 3 CONHSC 

"f 4- T°4 



[0 0 5 6] -ISS (pi) ~ (pV I) fcfc^T, R 
12 ~R 2 5 fc fettS 7 fcLT&, KKfe L< im 

■sw)v^-rnt?*-3Tfe«fcv\ i~4{bcdk*js?^# 
-r l < itttm<D7fr*)ism*m? 0 *-©7;Wr 

;l/SfcbTt±, ffl*.fcf*?-;l/g, x^;l/» % n-7°nh° 

s e c -7^;b& t -^;HfW5n«. $ 
fc, ±IB7;l/4 1 ;l/S©HfcSfI&Si:bT^ KfSSU 

mm?, mm?, s^mm?) , 7y^m, 7i/u* 
i/m, i/7/m, 7i<mm, %^*>>&, 7frx^>% 

[0057] Rn ~R 25 ic&izmm^iMfomM&z 

SfiU:©*/^^ H>yn, hUv^n, fhr> 

mt 6 - 3 0 ffl£« b < , #fc^ssc 7-25 imw 
$ u, \, ens ©sgiisKf tjmmimmm^ l 

[0 0 5 8] 
[fC2 5] 
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A c6 ^ <A 

(28) (29) (30) (3i) 

A ^ 

(32) (M) (34) (35) 

(38) 



(37) < 38 > (39) 



(40) (41) (42) 

(44) (45) 
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o o O O 
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[0061] xmiias^Tis., ±mmm^M^<om 
u^ottm yjir^y^ji 

nKfA-M, -feFn^i/i, 

[0062] cin^oiiiisKft/K^acKKat lt 
7/^/^a, «SI7;W^a, Wfi/m?. ym 

7°nt°;va, ^V7°nt°;l^ 7^/VS^©ffi 
7nh°;^a, -fV7°n t°;HSd; D %Z>MfrE>W 

K^n/cHKa^a-To «si7;^^»D«giai; lt 



[0 0 6 3] ±!3WJifcfc^S^S (p I) ~ (pV 

i) ^TTsznzmmi, T^mm^m^umimm 

nctms. 7;l/*U RfiSftgfcLTMu CCS 

ffi^u tcfe^ r^nofi^ ©saw e n s o mimic 

tt, 7i/-;«, 

3 „ ±EffiiHfcfe^S^)SS (pi) ~ 

( P v i) ?&znzmm-eumznrc7>\'*v~ni&®. 

mtLXli, & $ L < t±TfH-ISS ( p V I I ) ~ ( p 

xi) Tisnsi^fenso 

[0 0 6 4] 
[ft 2 8] 



O R 12 
II I 

— C-0-C-R 13 

R14 



-C-0-CH-R 16 




-(PX) 



[0 0 6 5] lc^ Rn ~R 25 &5tffc:Ztt % ^tV? 

(pi) ~ ( P v i ) -e^znzmm-eumznrcTji 
# v aimitm^-r % m <o m hmo. thru, tkhr 
a ( p a) ^znzmmLwm^mL^o 

[0 0 6 6] 
Ut2 9] 



(21) 



#H 2003-5374 



[0 0 6 7] Rtt, 7i<miM^, Wfyw&X 



1 



CH 3 CH 3 2 h CH 3 



-To Rat±, ±es ( P i) ~ ( P vi) ©^-rn^oa 

[0 0 6 8] KT, HR3 (p A) T^n^HDJML 

[0 0 6 9] 
[fb3 0] 

CH 3 



CH 3 (CH 2 ) 3 CH 3 4 H CH(CH 3 ) 2 

■Yip Yip 

0 CH 3 0 CH 3 

0 (CH 2 ) 3 CH 3 0 (CH 2 ) 3 CH 3 
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0 CH 3 


10 u CHo /\ 
O CH 3 


CH 3 CH3 


12 H CH 3 

"TOD 


CH3 H3C 1 V 

— L 0— V > 


H H 3 C^ 




16 

[ft:; 2] 


/ CH 3 CH, 

"VtD 


18 

"VtD 


H 3 C CH 3 


20 

H 3 L CH 3 


/ CH 3 CH 3 CH 3 

0 *- n 3 


22 

/ H CH 3 CH, 
0 3 

24 


0 


^0 

0 

Ut3 3] 
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CH 3 V" 3 CH 3 CH 3 

27 28 

CH 3 Q H Q 

=<.0 — C-CH 3 =C,0 — C-CH 3 

- 6 °6 

29 30 

CH 3 CH 3 CH 3 H 3 C ,^_^ 

o (A, 

[fb3 4] 

11 32 

ptt CH 3 w CH 3 

H 3 C CH 3 h 3 C CH 3 

(3 34 



CH 3 



[0 0 7 4] [fb3 5] 
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CH 3 CH 3 



[0075] *&m<DWbffifflasm&. mic tie-is 
s (vii) ~?mzn%m*^-?z>m*)MLmitt^L 

[0 0 7 6] 
[fb3 6] 



R2c ~R4c 

ftSU R 2c ~R4cCD 



[0 0 7 7] -ISS (VII) tfi, 

[0078] hrs (vii) -easnssa, §?$L< 

[0079] -h&s (vii) -em-ztizMm-rmv 
MLmitLr^ tib-iss (aid T-n^n^^o 

[0 0 8 0] 
[fb3 7] 



[0 0 8 1] HRS (AID fft % Rict± % *fgfXt± 
ti/K^a^a-To fc/cU R 2c ~R4cCD9-5 / >^< 

i o«7]<^a^a-ro 

[0082] erFfc, -fas (All) ?a5ns*ii* 

[0 0 8 3] 
[fb3 8] 



-fcH.4-)- 
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-CH 2 - 



-CH- 

c— o 



-CH 2 — CH- 

C 



— CH 2 - 



-CH 2 



OH 



CH, 
I * 

-c- 

I 

c- 



°tE&" 0H 



(1) 



(2) 



(3) 



(4) 



[0 0 8 4] (A) $#T?feS|&#JB1£«fflit±, ±IE<D 

m v m lj£ fflsw tc , h*7^i7f> yett'fapp lift 

Mfc kk'x F 7° u y r J ;k 5 S k 

g^§wf s g km q ml mz^t § c 

[0 0 8 5] CcD^dftSDiMbilifuhbTfi, TfBO 
liMfttciffl e^-T 3 S§ D jg LlkuWf SCi: T* $ § 

mzmnm, (2) sits (m*m&&) , o) 

7;^Uilfm (4) IfKD (gHfofcft, 7;1/*UrT 

jgftssR) , (5) *»^gp©a«-x©s#tt, 

(6) F^X-y^^iftt, ^©ISiSS^nJft^S: 

**U;l/75hm 7U;Wk^ ex;i/x-r;W& 

[0 0 8 6] SftWktk KT©fift^WSi:ttf 

7 * u ;l/ixxf;H L < f±7;k4vFa©KfSg$t 
^l-lOOT^VT^'JU-h) :7*U;l/B&;*^ 
;k 7^U;l/»x^;k 7^ U ;k^7°nh°;k 7?U;l/ 



^7 5/k 7?y;l/&k?n"v}rk;k 7i"J;Hxf 
;kv£vvk 7^U;l/»*^f-;k 7?U;l/K- 1 

f-;l/7 £ U k— F 2 , 2 -kp<f-;l/t: Fn^k>7°n 
7i"JkK S-tHD^M^Vr^'JU-h, 

X U h -/F^/ 7{"JkK ^> k;F7 ? U k- K 
h^-OkVkr {"JWK 7;k7 U ;F7 * U k- 
k rh7t Hn7;k7U;l/7^U k-F^lo 
[0 0 8 7] ^^^V«xxf;H ttfSL< ti7/F 
^i/goKSfttf i ~ i 0O7;l/W^7^'JW 
h) : *f-;k***Uk-K xf/W^i"JkK 
7°n * ? y k— K -f V7°n h°/F^ ^ y k- 
h, 75;l/***Uk-K ^W^^'Jkh, 
^n^kO^^y k-K ^y^^^U k- 
k ^D/K^/W^^Ukb, *?f-;l/*#?y 
k-F> 2-tFn^xfW^^'Jkh, 
Fn^k>k9kF^7U k-F. 
;l/**?Uk— k 2, 2-^f;k3-tFn^> 
7°nt.7F^7U k-F> F U ^fn-;l/^n;Vyt/ 
***Uk-K ^y^xUX'J I— ;k&/***Uk 

U/M**y k-F# 0 

[0 0 8 8] 7^U;l/75HS: 7*U;l/75F\ N- 
7;kW* 'J ;F7 5 F (7;k£;F«£ LT^KfliSc l 
~l OOt,©, fflitfcf*?-;l/g, x^;l/a, 7°nh°;F 
7^;b», t -7^;l/», -\7°^S, 
^n^kO/a, tFo^^xf/Hf^g 
So ) , N, N-^7;W7^U;V7^F (7;F4vF 

a^LT«K*ai~i o©fe©, M*«w;Fa, x 

^;l/S, k^a, •YV^FS, xf-;Wv^k;l>a. 
k^D^k;l/S#^fe«) , N-t Ko^xf ;k 
N-^f-;l/7^U;l/75h\ N-2-7*:F7 5 Kif 
;kN-7tf;l/7^U;l/7^Ffo 
[0 0 8 9] ***U;l/75 FH : ***U;l/75 h\ 

N-7;F^;F^^y;F75 F (7;i/^;i/Si;LTt±j^ 
ocotco, M^a^^^a, x^S, t- 
7^;^a, x^;^^^;va, tFo^xfM, ^ 

tru^^frMmtf&Z) ^ N, N-k7;^;^^^^ 
U;l/7 5H (TJl'^fr&tLTlix.T-JlM, 7°nh°;V 
a, ^f-^a^^feS) , N-tFn^xf;kN- 
^W^i"J;V75Ff„ 

[0090] 7U;Wk^» : 7U;Pxxf;H (M^a 1 
ff»7U;k *7°ny^7U;k *^U;l/»7U;k ^ 
7k/l7'J;K /i;i/5f-^»7U;k xf7'J>i7 
U;k £H#»7U;k 7-feMf»7U;k a»7U;l/ 
, 7!JM^x^/-;Vi 0 

[0 0 9 1] ex;i/x— f;l/« : 7;^;VH^;Vx-t : - 
;l/ (M^^*^;H?x;l/x— r;k ^^^-;l/l?x;l/x 
— r;k r^kfx^x— f ;k xf-;l/^^$/;l/lf x;l/ 
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^;l/lfx;i/x— r;k ?n;l/x^;H?x;i/x— r;K 1 
-ft-fr- 2 , 2 -i>^f;P7°nt°;H:z;l/x-f;K 
2 -if;l//f;Vt!x;Vx- r;K t Fn^v-xf-^H" 
x;i/x— r;K yxf-yy^y n— ;Hfx;i/x— r;K 

xf-;l/H'^;l/x— r;K 7^7 5 7 xf;Hfx;H- 
f;K ^yv >, ;l/H^;l/x-r-;K rh7tFn7;V7'J 
;l/tT^;l/X— r;l/# 0 

[0 0 9 2] e^;i/ixf;l/I : to^Wh, If 

^l/^x^l/T-fef— h> tTx7W^— K tf^7l/#7° 
nx-K £-;l/?tW-fer— K Hx7l/>>^n7l/7 
•fer-K Hx;l/^ h^77^7— K E'-7b7>^> 
7-fer-K H'x7l/7-feh7-fef— K E'-7bv7f— 
K H'x;l/-j3-7xx;l/7f-p-h, trx7l/>^n"\ 

[0 0 9 3] 7 ^ n ^8l^7;b+;bS : << 7- 3 

7-;^©> ? 7;^;l/x77 : -;HlX« ; e7 7;b4 1 ;bx7 

[0 0 9 4] foi^nhys, |*7b 
7^i?, 7W5H\ 7^UnxhU;K ^7'Jd- 
hU;K 7Wn-hU;V^o 

[0 0 9 5] *©ffi{cfe, ±tHfi^©^D3MLWitffl 
Hf T s i: rJ&T? S ttfinM^ft <D^f§f Pit 

[0096] m'Mmmm^^r, #^d)mlw4© 

it^Wtapyx K^^x<y^yyiftt^H*l| 

i«16, l/^Xh7o77^;K 

a l/^7h ©HKtofcftgtt&B-C fe 3 ftf«7J, tfSMfc 

[0 0 9 7] *^©g?57««», 7fn77h> 

^^/■7-m& £?$L<fi-fss (in -easns 

5-60 L<> «fc ?) j?$ L < « 10-55 

^71/%, H^£?$L<ai 5 — 5 0^71/% 7?fe^ 0 
[0 0 9 8] *^K©g^»tt«ffli^ 77V*7W->^ 
7h^t/^m JffSLOiHKS (V-l) $ 
tzlt (V-2) T^SnSg&^SlfttJKUIMft©^ 
#»±, ^i?D5ML#fi^ 5-6 0^%*«L<, 
J; 5 £? $ L < a 1 0 - 5 0 $ L < a 1 5 

— 4 0 ; &;l/% - efeSo 

[0099] iy^u^v-y 
9?hy?k^/-?-m&, & $ l < antes (v-3) 
(v-4) dblws© 

?7#Ma, ^i?D)MLWi^5~6 ot;l/%WSL 
< , j; D $ L < « 1 0 - 5 5 L < a 

15 — 5 O^l^tP&Sc 

[0 10 0] *^©i^fi?tt«lf^ TV^VZVv 



^by^/^-mi, mL<a-m^ en -eas 

{£^3-4 OW/oWSK, J;D$?3:L< t±5~3 

[oioi] gg^fSMIt^ HRS ( P I ) - 
( P v I ) "eg5nsiggSKftzK^*^tf^«ii*# 
^ItDMLWicD^fMa, ^i?D5ML#fi^2 5- 
7 OtM»SL<, ,fc!)i?£L<tt3 0~6 5*71/ 
%, IW$L<ii3 5-6 0 ; &7V%T 5 fe^o 

[0102] ±fHM*3««^^©™*^a 

fc, ±|E^7 h7*jg^Wtr£ilD)ML|i{Hi:±fE-f§ 

s (p i) -(pv i)?a?nsii«sM[:*^^tf 

i$#fPlii£#r SIS D )M L#fi©f^f Lfci£*77$« 
L T 9 9 €;1/%«T!WS L < , J;^?$L<a9 0t 
;l/%JMT, S 5 fcffS L < « 8 o t;l/%«Tt?*«o 

[0103] *%micm^zmfrM&mmte, mate®. 
*a\ -iseg^Tjffi^Lra, t/v-i*, hst? 

CKJS» iilJfh7t FP7^X 1, 4-S>* 
*+7-X ^V^D&H-fMHra-rlW^ 
^7i/x^7i/^r h x 7 ^7W V7f;^ hyoj;^ ft^r 

kEO 7° d k° U y ^ V 3 - 7 ^ ^71/x- f 71/ 7 -fe r- 

h © <fc o rs^mom^^mmtmm^mm^^ 

7^ !§sj^ s a l rim h ^ h Hi @^ tj m 
■vffim<D$v?-z®w.?z 0 jxfo(Dmmi±2 omm% 
&L±r&<o, 5fsi<ii3 onm%&.±, -gzimgis 

< a 4 o«m%«±ts«o sjsiaaa 1 o°c~ 1 5 o 

"CT'feO, jfSb<a3 0°C~1 2 0°C, JSfcffSL 

< (±5 0— 1 0 0 o CTfe§o 

[0104] *mnim%mm<Dmwm% / A^wii, g 
pci£fc<t5^jxfi/ ymwm t L7 l < a 

1 , 0 0 0-2 0 0, 0 00T*fe5o MM¥±^ V ?M^ 

1,00 o*rS^aBS5tt^ F^^x-y^y^Btt©^ 
fb^M5n3fci6^D»SL<ft<, 2 0 0, 0 0 0^ 

a&SIifttf « ft D $f $ L < ftl\|gH^^ C 



[0 10 5] *«m<D#^W^X h«l«<:J3(. 'T. 

*^H9(c;^^3^T©ifII©|M^f*^©E^Ma, 
^ P^X h S^ffi 4 0-9 9. 9 9li%W$L 
<, «fc»3S?$L<t±5 0-9 9. 9 7if%-pfe5„ 

[0106] [2] (b) SttTtel^xasM^o^if^ 
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[0 10 7] #|8ljB'TMIfflStt5ftK8£fflfcLT&±, 
7t*^^>«^©7tH^ 7tyy^«i^<D«& 

i^X (Cf M?nH/^^0)t (400~200n 
i K r FX^J'^Wf-Jt) > A r FX^VI/ 

[0108] Sfc, ^offio*^{i:ffl^c.ns^a^ 



fg^-rsft&ftk ^x^^yft^t), s>7v^hx;i/* 
y, y~7yyx;^yffc^^W^ e: fctf t?£3 0 

[0 10 9] SSfCV.N.R.Pillai, Synthesis, (1) ,1(198 
0), A.Abad eta 1, Tetrahedron Lett ., (47) 4555 (1971) , 
D. H.R.Barton etal , J. Chem.Soc. , (C) ,329(1970), 3KB 
m\W,3 , 779 , 778^, gWI#fFfgl26 , 712-WcfB«©7 l £ 

[oi io] ±Mmmmwtimm.<Dmmz.&*)im 

(1) hU/NP^^^a*«L/cTIH-ISS (PAG 

1) -?-a?n?»^+^y-;Hi«f*xt±-iss (pag 

2 ) -z?a?ti£ s - h u 7^yiS»o 

[0 111] 
[ft3 9] 

R 202 

(Y) 3 C N C(Y) 3 



[0 1 1 2] 3*, R 201 &«&fcb<t±*lI«©7U 

7U-;l>», 7;Hr-/VS, 7;^;VS, -c (Y) s 



[0 113] 
[ft 4 0] 
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a ~^^~ OH-CH- c' o ,"c- CO, CH,-^^- CH-CH" C, ^ "c- CO, 



H 3 C0-^^- CH-CH- C^C- CB, 3 ( n )C 4 H,0 
(PAC1-3) 



- CH-CH- C, ^, C- COj 
(PAG1-5) 



CH=CH-C >o ,C-Cd 3 
(PAGH) 

•CH-CH-^Vc! "c-CCI 3 



(PA 

(^X^~ CH-CH- c!. o ,"c- CC(, ^3~ CH " CH- C^ _ CH " CH " °' 0 -" C ~ C ° s 



(PA01-6) 



OCH, OCH3 _ 



(PA02-5) 
OCH3 



CI 3 C N CCI S 
(PAC2-10) 



[0114] (2) TIHO-fSS CP AG 3) T'S?n 

sa-K-^is, xt±-iss (pag 4) -egsns 

[0 115] 
Cffc4 1] 



R 205 
(PAG4) 



[0 1 16] CCT'iA r 1 , A r 2 t±, #^ffilxJ<:, H 

R 205 g-^&ftfc:, «g|fcL<t±*«#|©7/^^ 
[0 117] Z ii, M7-*y^U fflfcfcfB 



F4-, A s Fe-, P Fe-, S b Fe-, S i Fe 2 - , C 1 

04-, c Fs s 03-m<D^~y)i^ru7)i^y^)i^y 
mr^y, ^y* 7Mo^y€yxwyf7-4- 
y, i-y*\sy-\-*)]/&ywcr—*y!$<DW&&i& 
7$mmx)i*ym.7=.*y, ryh^^/y^ji^ym 
7-*y, xji^ymm^mnrnzmifz ctwv 

[0 118] $/cR 203 , R 204 , R 205 <Db%<D2Uk 
ffAr 1 , A r 2 tt^n^tX©*,!S^Xt±«#IS^LT 
S|g£LTt>«fcV\, 

[01 19] Mf*Mi;LTt±ii(T^-rf[:^^We) 

[0120] 

[ft 4 2] 
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<»"-" OHM) \*. 

(PAG4-5) \ h 

F F (PAG4-6) 

(PAG4-7) 



H3CO- 

(PAG4-9) 



CF3SO3 0 
(PAG4-8) 



(PAG4-10) 
C 4 H 9 



(PAG4-11) 



-0~?~ ch ° p ^ e 

( 



CF 3 S0 3 fc ' 
CPAG4-13) 
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6 

/=\ ? 

^JHC-CH-S-CH, sbF® 



CH 3 
(PAG4-15) 



(PAG4-17) 



(PAG4-19) 

COjCHjCHjOHjCHa 
CH 3 CH 2 CH 2 CH 2 0^>S @ -0 2 <™- 2 0> 

(PAG4-21) k^k^ 1 (pAG4 . 22) 

<n)C 4 H 9 O _S "G^ S0 -O) 2 CbHi7S °® 



(n)C 4 H, 
(PAG4-23) 
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[0 12 6] 



[0 12 7] 
[ft 4 9] 
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[0 12 8] [0 12 9] 

[f£5_0] ^ [ft 5 U 

-S-Ph 2 e 0 3 S-^^-CH 3 (PAG4-46) 



O3S-CF3 (PAG4-47) 
Q 0 3 S-C 4 F 9 (PAG4-48) 



O3S-CF3 (PAG4-49) 



0 3 S-C 4 F 9 (PAG4-50) 



S-Ph 2 0 3 S-CF 3 (PAG4-51) 

® e 

S-Ph 2 0 3 S-C 4 F g (PAG4-52) 



CF 3 (CF 2 ) 3 S0 3 - \J> CF 3 SO s - 

(PAG 4-53) (PAG 4-54) 

KJ CF 3 (CF 2 ) 7 S0 3 - V CF 3 CF 2 -0-CF 2 CF 2 S0 3 - 
(PAG 4-55) (PAG 4-56) 



(PAG 4-57) CF 3 (PAG 4-58) F F 




(PAG 4-61) (PAG 4-62) 



[0 13 0] so [fC5 2] 
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CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-63) 

CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-65) 



CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-67) 



(Qh CF 3 (CF 2 ) 3 S0 3 - 

CPAG 4-64) 

Et '^T CF 3 (CF 2 ) 3 SO s - 




CF 3 (CF 2 ) 3 SO r 

(PAG 4-68) 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-69) 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-70) 
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Op Of} 

o 0 

CF 3 S0 3 - CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-71) (pAG 4 _ 72) 



op ^Hp 

CF 3 (CF 2 ) 7 S0 3 - CF3S03 ° 
(PAG 4-73) 

(PAG 4-74) 

0 0 
CF 3 (CF 2 ) 3 S03- CF 3 (CF 2 ) 7 S03- 



oju cue 

CF 3 S0 3 - CF 3 (CF 2 ) 3 S0 3 - 

(PAG 4-77) (PAG 4-78) 

CF 3 (CF 2 )7S0 3 - CF 3 S0 3 - 
(PAG 4-79) 



(PAG 4-80) 
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[0 13 3] 
[ft 5 5] 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-81) 

OJU> 



2 CF 3 S0 3 - 
(PAG 4-83) 



OJOO 

2 CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-85) 

oa 0 ,, 

CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-87) 

CFsCFz-O-CFjCFzSOs- 
(PAG 4-89) 

„-Bu- S ^ 

CF 3 ;CF 2 ) 3 S0 3 
(PAG 4-91) 



C 8 F 17 S0 3 
(PAG4 93) 

[0 1 3 4] ±mc$3^T, P ht±7x-;Va^g-r o 
-H&S (PAG3) , (PAG4) -e^n^tHsr- 
^A^i&frTe&D, mZ-ii, «ftfFfg2,807,648 # 
& |W|4 , 247 , 473^, #P«3- 101 , 331^fCfB«©7? 

[0 13 5] (3) Tffi-MS (P AG 5) T?g£n3 

i?xfr*ymmfoxiz-B3$. (pag 6) umznz^ 



CF 3 (CF 2 ) 7 S0 3 - 
(PAG 4-82) 

OJUO 



2 CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-84) 



a 



CF 3 (CF 2 ),S0 3 - 
(PAG 4-86) 



a 



CH 2 CH 2 (CF 2 ) 5 CF 3 



CF 3 (CF 2 ) 3 S0 3 - 
(PAG 4-88) 



CF 3 CF 2 -0-CF 2 CF 2 S0 3 - 
(PAG 4-90) 

CF s (C-;) ; .S0 3 
(PAG 4-92) 

[01 36] 
[ft 5 6] 



Ar 3 -SO 2 -S0 2 -Ar 4 R 206 — S0 2 -O 



u 



IMBbJ (PAG6) 

[0 13 7] Stf, A r 3 , A r H±, W§k 

7 TU-^a^-To A(±«g| 

feL< (±*HK©7;^UyS, TVl^-l^S, 7U 

[0 13 8] li#fflfcLTJ±JKTfc^ffc^JbW5 
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[0 13 9] _ 



HaCO-^^-SO-SOi— ^^-OCH 3 ^C-^jH S0 S - S0 2 -<^>- CI 
(PAG5-3) (PAG5-4) 



(PAG5-6) 



(PAG5-7) ^ (PAG5-6) 

,S0 — ! 



s ° 2 — S0 2 — 0CH 3 
(PAG5-10) 



- - F F (PAG5-14) 



(PAG5-15) 

[ft 5 8] 
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[0 14 2] 
VtG 0] 



(PAG6-1 ) O (pAGfi2) 



(PAG6-3) O (PAG6-4) 

(PAG6-5) " ° "' AG6 - 6 ) 

[TJn-o-sOj-CjHs [TJn-o-so 2 -<^ 

° (PAG6-7) ° (PAG6-8) 

O^n-0-so 2 hQ 



N-O-SOlj-CjHs 
(PAG6-10) 



(PAG6-12) 

[fb5 9] 



aj---^. a} 

(PAG6-1S) 

O KjC 0 

(PA66-17) 



N-O-SOj— CF 3 
CPAC6-16) 



N-O-SCV-CFj 
(PAG6-18) 



CPAGS-19) 




[0 1 A (»] CCtKlt, n'cn. WUttJ5M/:7/U*/U 

[0 14 7] 
[ft6 3] 
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79 




— ) — S — — | — (PAG7-5) 

o o 



[0 14 8] 
[ft 6 4] 




o o 



0 N, 0 CH 3 
II II II I 

S-Ls-C-CHj (PAG7-8) 
II II | 
0 0 CH 3 

0 N 2 0 

O - ? i"0~ ch3 (pag7-9) 

o o 

[0149] nn^oytm^miommmii. mmw 

©WM^fcLt, il#0. 0 1~3 0li%Ol 
H^ffl^Sn, £?3:L<t±0. 3-2 011%, 
3;L<t±0. 5-1 Oli%©iHT'«MSn§„ mt 

y ^m<Dmmt\ o. oom%j;^>&i^is 

^{g<*s^fc*D, $»ini^3 0ii%j;Df 

Weft, 7°n^x (#(^-7) ■?~i?ytfm<%;Un 
lW£3 o 

[0 15 0] [3] *©ffi©i&&Il8!l 

tt^is 1 s s f t&mm*^ z s c t # t? # § o 

[0 1 5 1] *^©>177lU77Xh£M?Wa±, 
L < t± ( C ) 7 -y fg^ft tf /X« 7 'J 3 T^IMSttffl 



80 

£^#f3 0 *^O^i?il/^X 7-y 
itl^ffiSim 7 U n ;/&#?ffiiSf£Mft tf 7 -y HH? 

ffil 3 C fc: <fc ?K ^ 7 - 7©IMH^Hi» ^ 

BOJMiSttfflfcLT, ffl^fcf #P«2 -36663^, #M 
0961-226746^1, #Hf0961 -226745^, #Hf0962- 170950 
10 ^1, # 110963-34540^, #H i F7-230165^ #P#f8-62 
834^§, #IW9 -54432^1, #P#f 9-5988-i\ 3KB#fF54 
05720^, |rI5360692^, |W]5529881-^, |WJ5296330^, |Wf 
5436098^1, |W]5576143^f, ^5294511-^, ^5824451^ IB 

WffiffiftfflilLT, M^tfx7h-y7°EF30K EF303, 

(frttliltoJtCflOK). 7ny-FFCo>, c;i(ji:^xu 

-lA(ft)I), 7#77-y7F171, F173, F176, F18 
9, R08 (±0*^7^ ffi) SO , +J--7D7S-382, 
20 SC101, 102, 103, 104, 105, 106 (jWff? ($0 SO , 

(hn^5#;J/ («) ») #7 7* 

■?#S„ £/c#U7n^7#U V-KP-341 (fBSfb 
¥XM (*) «) fc7Ux-7^ffiSttfflhLTffl^ 

[0 15 2] Wffiffi14ffl<DlB^»±, *^<D£MW 
<D0ffi^»¥£LT, S#0. 0 0 1M%~2M 
%, ff£L<iio. om%~ill%7$So en 

[o 1 5 3] ±m<omicmmirz<i£<D-e7*zmm& 

x— r;k *'Jt+'>xfi/yxr7'J;Vx-f;K # 

*W;l/x~ fvl^©#y^7x9 L 777;l/37l/x- 
r;WS, # 'J *^-/xf uy*^f;l/7x/-;l/x-f 
;K # U *4^> xfi/y/^7x/ -^x— r;l/^© 
# 'J t^yxf 777;l/4vl/7 U ;l/x~r;W& # U * 
^^xfl/> • ^U^77°nh°U77n-y^n^ 0 y-7 
40 -if, 7;Hl7 7 ; &7777-K V;Hf ^7^7^71/ 
5f— K V/VH^yt/Xf/lz-h, V;Hi7y€ 
/tl/x-h, 7;VH > 77hU^7x-h, 7;Hi77 

h u 7x7 7- hmvv)i\£$ymmm^f-)vm, # 

U 7x =J- 7 7 7 ;!/ tf 7 7 * 7 7 7 7- h , # U 
7xf-777;^H~7 7 ; &7^;V5 7 : -- K ^Uff^x 
f - 77 7;Hf 7 7^7 7 y-7 7- K # U ^7X^7 
7 y ;!/ e ^ 7 h U * 7X- h , ^ U ^7Xf - 77 7 Jl 
£ $y h U XfTWhWJ ^7X^777;H£ 

^ 7iiffi^xx r;«^©7 y^mmmmm 



O 
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[0 15 4] *^7ffl^SC£©^£§?$L^ 
(D) #$ttg»Kf[:^»±, 7x7-^7 DfciSStt© 

[0 15 5] 
[ft 6 5] 



r 

R^-N-R 



• (A) 



[0 15 6] CdT?, R 250 , R 251 RtfR 252 #7 
7;W7l/SX«KiKS( 6-20 L < 

[0 15 7] 
[fb6 6] 
I I 

-N-CoN- ... ( B ) 



I 



... (C) 
(D) 



R 253 — 



-N-C-R 256 - ( £ ) 



[0 15 8] R 253 , R 254 , R 255 R 

256 a, K*Ri~6©7;l/*;l/S*^ 
■f) 

#«?SL<fi, «H&L<ii*»D7 57SfcSII 
JS^^^IIWjgOW^^^fb^t L < &7)l*)l 
T^/l^^ft'&iffe^o JffSU^ftMi: 7T 
t7 «g|fcL<t±*«g|©77-yy, iitKli* 
HK©7 5/t°y^X «SlfcL<f±*»D7 5 77 
7y, HSIfc LO±*«#|cD7 57 t°n U 7 
y, «HfcL<fi*»D7y7-V/k H#|feL<Ji 
*HK© n° 7 7-;k L < t±*HK© n° 7 
HKfe L < t±*HK© H° y 5 7 y, HSIfc L < li^Wm 

7>>>, wmi>L<i±^wmv7^/^)i7*vy, m 

Slfc L < t±*«g|cD7 5 7 7)1^)1^)17 * V ymW 

ifznzo K&L^wsmi.. 7 5 /a, 7^/7)i* 

JIM, 7)l^)l7^/M, 7^/7V-)im, TV— to 



7S./M, 7;l^;klk 7;Vxi4 1 > / lk 77;klk 7^ 
n^7lk 7U— /klk 7U— frtt^M, -boa 
7]<^a, >-7/lT-feS„ 
[0 15 9] ^J^ttfc^OffSLl^ftlfcL 

t, ?T=-*Jy, i, \-*J*?-)WT—*Jy, l, 

1, 3, 3, -rh7^f;Vy-7^X 2-757t° 
U^y, 3-7 5/tfUS^ 4-7 57^1.777, 2 

- 7" 7 7/77 5 7 U 7>, 4 - 77 7/77 5 7 1° U 7 
X 2-S?Xf-;l/7 5/lfU^X 2- (757^-7 
;W h°yyy, 2-757-3-77-/ki 0 y7y, 2- 
7 57-4-777l/^U7y, 2-75/-5-^f;V 
k°U7y, 2-757-6-77-/l^y7y, 3-75 
7x7-/l/t7j7y, 4-757x7-/l/fc!y7y, 3-7 
S/t'n'J^, W7?X N— (2-75/xf 

fc7^7y, N- (2-7^/xf;W fc7^J7 
X 4-7 57-2, 2, 6, 6— r F^77-/l/t7^'J 

y, l- (2-75/if;W tfnU7y, t!77- 
;K 3-7 57-5-^7/^77-/7 5-757- 
3-77-/1/- l - p - h V)i\£^7-)W \£?i?y, 2 

- (7 57 77/W -5-77/H^7y, £U57 
X 2, 4-7757^577, 4, 

i/KV^yy, 2-^Wy, 3-t^/yy, n- 

7$yW*'J7 N- (2-75/xf/W ^&/77 
*'J7 1, 5-i>7fH^^D [4. 3. 0] 77- 
5-IX 1, 8-77+Ft7y7n [5. 4. o] 77 
fA-7-IX 1 , 4-77+ft7y7n [2.2.2] 
*t?#y, 2, 4, 5- b'J 7xx/W5 7V-/k N 
-^f;WJX N-if;l/WJX N-tF 
Dt-^ifii/twjy, N-^y^wwyy, y 

? n^y/TE^* 'J 7 x7/77;t<>- 77 (C HM E T 

u ) m<v 3 u ymmfo, #w¥ 1 1-5257 
5 #4^giciB«© t y 7 - f 7 5 ym mmm/Mi 

[0 0 0 5] fcfB§c<9&<9) mtf^fZftZtfzftlcM 

[0 1 6 0] #(e£?37u^J|{*»±, 1 , 5-77-7t: 
77n [4.3.0] /t-5-xx 1,8-77+ftf 
77n [5.4.0] >)>fA-7-xx 1,4-77 
+fH^y^n [2.2.2] ^77y, 4 -y^ 7^75 7 

t°yyy, ^wfi/yfh757 4,4-7^7 

WS^/'JX fc°n-;Hl, ¥^7-)Vm, 7 5 7^7 
fc°U7 % 7yil, k°U5yy||, CHMETUf 
<D3m^)l*V ym, H~7 (1, 2, 2, 6, 6-^y 

7 7 7;V- 4 - U 7» ^7^7- h ^© t y 7- F 
77y|IW5ctA7't5„ 1, 5-7 

7+f'H > y7n [4. 3. 0] 77-5-xy, 1, 8- 
y-7+fey7n [5. 4. 0] ^yf*-7-i7 
1, 4-77+fH > y7n [2. 2. 2] t^^7 4- 
7'7 7;^7 5 7 k° U 7~7 ^W^f 7 y 7 h ^ 5 y, 
C HM E T 17 H~7 (1, 2, 2, 6, 6--^y777 
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4 - If Xk -fe/^- h Ll/\, 

[0161] ztizv^mmimmtmm, m&-?& 

5ttc*fU 0. 0 0 1-1011%, j?$L<« 

o. oi~5ii%?sa 0 o. ooiii%*ii?tt 

7?, 1 0«M%^S^^tiSfi©{fiT^#«7tgP©ii« 

[0 16 2] *f!ifl)4-°i>ll^i>'XMMWi ±ffi# 

^n^-y/x ^i'D^^/x 2— 'V/^/x 

U xi-;k&./ * f-;l/x— r;K xf-kx?" U 
xf;H- r/k 2 h^XXT^kT-fer- k xf- 
kX^'U 3-;Vt/xf;l/x- f/KT-fef— k 7n k° 
kX^U ;l/^/^f-;l/X— f;K 7°p k°U>^U a 
-;i/ty^f;i/x-f;i/7tf-h (pgmea), h 
;Vxy, ffitx^/k Sit7^;k ¥UW^;k ¥Litx 
h^X7W;*-x^97k xh^>7 s PW 

;k£x^7°nh°;k N, N-^^fM^A75H\ 
^T^X/kt^Xk N-^f;l/t°o'JFX fh7t 

[0 16 3] ±K©tf?«>, §f^L^?§SiJtLT«7 0 n 
tiPX^U n-zke/^/kx— r;l/7-fer— k 2 - 
^7^/X y-yfn^i'hy', xf-uyyjn-;b 
^ ^;l/x— 77k xf-uyy U n— xf;i/x 
-77k xf-kX^U 3-;l/t/if;H-r;l'7'fef 
-k 7nHl/yyij3-;l/t/^f;l/x- r;k 7n 
tfkv^'Jn-;^/xf;Vx-f/K ffi^7'f-;k ?L 

xh^^7°nk°tVixf;K N-^f-;kfnU FX 
fh7tFo77^WSLj:^?§„ 
[0 16 4] *^WcDCcD£9ft^X^kX^hffi)£tJ 

iiit±t«3n, «Bi^ffM-r^o commons 

liO. 2~1. 2 n mJbWS LV\, ^fSiBfcfc^T^ 
t^clt^^SiiiSi:^ ffl^OBareSiaft, so 

[0 16 5] Kfff/jltjlltLTtk T^X rmcf-* 

x m&zy, m\t^uh^ #-^x a—yvay 
mvmmmm t , raj t *° u e & s^raii 

«, cvdsi, xrtvzvwwmmomffiz&mt 



6 1 l^fB8©^7xx;l/7^^*ttfc#;l/i>7;l/r 
FStt^ 7 5 xSfltt ©ifi^ft, 7;k* u nlMttif 

IB, M?J^ft£fc©^, »F#fF5 2 9 4 6 8 0^f 

asm, #w¥6- 1 1 8 6 3 i^tH«©ifii/wy^- 

¥6- 1 1 8 6 5 6^ffHK©*;^>^SilX^S/a 

i: «RftS£|WH#?Ftyc=Ptr S 7 7 y ;HSf||§usifP^± 
IS, #W¥8-8 7 1 1 5^ia«©^7^n-;k^^^y 

7 9 5 0 9^|fBfWj H'^;kT;^xi-;HSfS|(cffi5>? 

R$±§ltLT, 7'Ja-7-^XVXtl«DUV3 
OXj-X^, DUV— 4 0i/V — X, ARC 2 5, $/ 
7>-aS©AC-2, AC-3, AR19, AR2 0 

[0 16 6] ±IHP^Xhffi^|fSm«@gSS?cD»}g 
(c^ffl s n S J; 9 ft as mi :^'J3 y/-^f u n 
X« ±fc CiESIfc J: D±EKI*BeitJS*ia^ 5 nfc 

fc3^t?#So oCT^Tt^LTa, j?$L<&±l 5 0 
nm~2 5 0 nmOi$fi0^lo Kr 
FX^>VWf- (2 4 8 nm) , ArFX^P 
-f-(193nm), FzX^XTk— 9*— ( 1 5 7 
nm) , Xlf, t?t*-AlAW5tl?o 
[oi 6 7] mWmhLTli, 7j<«ft7hU7A, jjcH 

ft*'; 7 a, mm-f-hvy^ ^r^mi-vv^i^ 
30 ^bh-hj^a, 7y^~77m<vMm7)itivm, 

xf-;k7 5 X n - 7n t°;V7 5 y^colg-7 5 
>>xf-;i/7 5 x v"- n -7f-;kT 5 y^(?3|g^7 5 y 
h'Jxf/V7 5X ^f;^xf;V7 5yf©^ 

7^ym<D7)i^~)i7^ym, ff^^w^- 

7AtKn+yR •rh^xf-;l/7>' ; &-7iAt Kn+ 
^K^©HEgf*7y ; &-7iA& t°n-;k ^U^Xv 

^7#S 0 Mtc, ±f37;l/*Uffi*^fc7;kn-;l/ 

[0 16 8] 

[0 16 9] &f8M (1) 7n>lt/?-«M 
Mil ( 1 - 1 ) <D^J% 

Mm^^Yy^/-^-, 2-^;V-2-7^7 
so U-F*3 0/5 0/2 0 ©M^-^ft^, ^ f;l/xf 
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)V>T\-yiZ.\ i I i IS 2 2 <D\m4. 5 0g£ 

IIS L /to cl©Mr«^«M^SV - 6 0 1 £ 1 0 mo 

ftn^L/M^x^Kr h y 5 o g tcrSTLfco wrm 
3 / i ©?s^m« 5 l icm. m&Lrcaem#ttmm 

B&WefeSffiJB (1-1) ^HHKLfco NMRA^I 



fc, g p cMSfc J; D xfi/y«*©i 

1 0200t^fc„ 

[0170] ±tH^M (i) tmmvmft-emm a 

-2) ~ (1-1 0) ^JSL/Co KT^±fHifII (1 
-2) ~ (1 - 1 0) Offi^Jt, ^M^-To (HD 
2, 3, 4t±*jgS©£^?,©)II#T-fe 

£o ) 

[0 17 1] 



mm 


7^ 

(mol«) 


4M42 
(moUl) 


HKQaKL, 
(■oil) 


mte4 

MS) 


mm 


1-2 


36 


35 


29 




9600 


1-3 


36 


48 


16 




11100 


1-4 


20 


45 


20 


14 


11300 


1-5 


?? 


48 


20 


10 


11900 


1-6 


30 


48 


22 




10600 


1-7 


20 


50 


26 


4 


13100 


1-8 


20 


52 






10300 


1-9 


3C 


40 


20 


10 


10700 


1-10 


14 


48 


30 


a 


12600 



[0172] 3c/c, &rftc±mmm u- 

1 0) CDSB^-To 
[0 17 3] 

[ft: 6 7] 



,-C— — CH 2 -C- — CH 2 -C- 

c=o c=o c=o 



H3C-V-0 



CH 3 
C = 0 



— CH 2 -C- — CH 2 -C CH 2 -C- — CH 2 -C- 

C = 0 C = 0 C = 0 C = 0 !1-' 

H 3C> A H 3 C-lcH 3 0 i&-° H °iP- 01 

H 3 C oA OH 



[0 17 4] 
[ffc6 8] 
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CH 3 CH 3 CH 3 CH 3 




[01 76] -g-fiicM ( 2 ) / ;i/#vw- y ? V Y y j^=e 
/~?~&n-&mm (2-0 

2 -7^>f;W * * U W K / 1 F n^^T^V 
y^y^^'J y-h^3 5/5 0/ 1 5 ©ffl-g-T?ffc& 
1, 4-/^^y^Mft?L, M/mg2 2%© 
M» 4 5 0 g £r§IK L/fco C ©Siflfca^M^S V - 6 

oi^iomoi z-ti^mmmmuT, emrs 

frWT 6 5 tfcflnfll&Lfc 1 , 4 5 0 g t/g 

10 TLfco ?gT»7fiL SJS?ffi*4B^«f$L/c 0 SSI* 
SJSS^SST-^PU Hfi*/I S0 7°nt° 
;l/7;l/3-;l/= 3/ 1 ©S^Mit 5 L lc§km, WffiL/c 

7-UX^U-LB»?fe£ifI! (2-1) ^©«L 
/Co NMRfr?) jftibrctf V V-fifiScttti 3 6/4 8/1 

/^y^©«M¥±^/Mt± i i 3 o o-e&ifco 

[0 17 7] /IH^^IJ (2) t31©»?fl (2 
-2) ~ (2-1 0) ^fiScL/co «TfC±IH«fil (2 
20 -2) ~ (2- 1 0) ©IMtt, ^M^-To (HD 
2, 3, 4fi«iiS©£*^©JIS#7fe 

3o ) 

[0 17 8] 
[g2] 



[0 17 5] 

[ft: 6 9] 



-CH 2 -C CH Z -C- 

C=0 C=( 



-CH 2 -C CH 2 -C 

C=0 C = 0 



3 Sl 

(7 s0 H 3 C-C 



■o 



40 



89 



JI2 



8JJ1 


(mol!0 


(molSt) 


(molX) 


*<S4 

(molX) 


as 


2-2 


24 


50 


14 


12 


12500 


2-3 


37 


45 


15 


3 


13200 


2-4 


35 


51 


14 


- 


13300 


2-5 


31 


49 


12 


8 


12700 


2-6 


35 


51 


14 




13800 


2-7 


30 


42 


16 


12 


13400 


2-8 


42 


50 


8 




12300 


2-9 


34 


48 


12 


6 


13700 


2-10 


20 


52 


22 


B 


12900 





0-(-CH 2 CH 2 0)-^CH 3 




[0 18 2] 
U£7 2] 



[0 18 1] 
Ut7 1] 
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-CH 2 -C- 

c-o 



-CH 2 -C- 0 0 

C-0-CH 2 CH 2 OCCH 2 CCH 3 



-CH 2 -C- - 



-CH 2 -C CH 2 -C- - 

C=0 C = 0 



C = 0 C = 0 C = 0 



-CH 2 -C- 

S0 2 CH 3 



[o i 8 3] -a-fiScM (3) ^D^>7^yS 

t/v-xm&mm (3-d <d^j% 

y/;V-2-7°nt£;l^^U U-K t Fn^y/^' 
1 5/1 0 ©fJ-a-ettJA*, N, N-/^/;b7-fcb7 



5 KfcjgfiPU @ff//IS2 2 ,:, o©Mr«4 5 0 g^flS 
L/to C©jg?gfc:5ftl3ftMHS!V- 6 0 1 £ 1 0 m o 1 % 

LfcN, N-/^/;V7-feh75 F5 0 g(/gTL/c 0 
-;l/= 3/1 5 L t H H B |/ f/TttiL/cfiM&f* 

*araxbfc^ fsn/c*^^^/-;i/ 1 l ~ev 

U-Ll&W?feSHflg (3-1) fcHHRLfco NMR 
fr^»*y7-«tB2 5 4 9 1 6/1 0? 
tb-Dfc 0 $7/ G P C WStc: ± D 5f<46 7c iJXfl/ 

^&W©M¥i9#?»± i 3 6 o o?feo/co 
[oi8 4] ±m^mi (3) t^«oaf/^ifii (3 

-2) ~ (3-1 0) ^fiScL/co KTfc±l3»il (3 
-2) ~ (3-1 0) ©£M£L #?»£^T 0 OftD 
MLWuK 2, 3, 4aSitSo£jb^OJW#?fe 
5o ) 

[0 18 5] 

S3] 





7i> h>*a>3 
sufiii 

(mol*) 


(noli!) 


(MIX) 


*te4 
(raolX) 


25 


3-2 


32 


52 


16 




14100 


3-3 


34 


48 


18 




14400 


3-4 


22 


40 


10 


28 


15300 


3-5 


38 


38 


10 


14 


14700 


3-6 


2C 


48 


20 


12 


13900 


3-7 


35 


40 


7 


18 


13400 


3-8 


28 


42 


20 


10 


14900 


3-9 


25 


53 


15 


10 


15700 


3-10 


24 


38 


18 


20 


15900 



[0 18 6] $7/ KTtd/taifSg (3-1) ~ (3- 

1 0) <Dmm**-?o 

[0 18 7] 
Ut7 3] 



40 
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-CH 2 -CH- -CH 2 -C CH 2 -C- -CH 2 -C- 

° H ? °iB-oH oH ( 

VH.r.-r.-r.H, — I l 



C-0-r^*> C=0 C = 0 

CH 3 CH 3 H 

-CH 2 -C- CH -CH 2 -C CH 2 -C- 

C-0-/A 3 c = 0 P = 0 

° H n ? 
° H3C-C-CH3 



[0 18 9] 

mi 5] 



T / UM 3 



-CH 2 -C- -CH 2 -C 

C=0 C = 0 



-CH 2 -C- 

9=°„ L 



c=o 9=° 



H>C-C-CH 3 H 3 C- 



i_ C H 3 0 i&0 



-CH 2 -C- 9 H3 — CH 2 -C CH 2 -C— — CH 2 -C — 

I I I I (3-4) 

c-o-KA c=o c=o c=o 



[0 18 8] 
[fb7 4] 



-CH 2 -C- — CH 2 -C CH 2 -C- 



CH 3 CH 3 CH 3 

-CH 2 -CH- — CH 2 -C- -CH 2 -C- -CH 2 -C- 

C-O-r^i c=o < ^ =0 X' 3 ^ =0 <36! 

/\ CH 3 OH 
CH 3 CH 3 CH 3 
-CH 2 -C- -CH 2 -C- — CH 2 -C CH 2 -C- 

c-oY^ c=o c=o c=o (3 " 7) 

CH 3 CH 3 u CH 3 
-CH 2 -C- CH 3 -CH 2 -C CH 2 -C CH 2 -C- 

c-o^S C=0 C = CK c=o C3 " 8) 



[0 19 0] (4) 
/V-4±M^«ffi (4-1) 

^;l/-2-7°nt.°/^^U U-K tFn^T^V 
^^^^'Jl/-hi&l 5/50/35 cDfJ-a-^ttE 
N, N->W;J/7-feh75 KfcSBPU MBttm 

a 2 2 4 5 0 g *w»bfco zommcftytM 

||V-60^5mo 1%, ^;V*7°h7°nb°^y^2 
-lf/l/^i/;HXf^3mo 1 %flUiU CtX^SfS 
IJHfCTN 6Bf^7bHtT 7 CCtcMLfcN, N->>^ 
/;^7ir h 75 H 5 0 g (cySTLfc 0 STH7^ K£5 
?«^4Hf^}f^b/co assess 
£PU M^k/l S 0 7°nt°;l/7;Vn-;l/=3/l ©?M 

U-L@ftWT?fc51SflB (4-1) ^HHRL/fco NMR 
^Sferc^'j x'-iMirtfi 1 4/5 0/3 6^-3 

mmmwA^mii io9oo-e$oft 0 

[0 19 1] ±fH^M (4) tt»DSIfn:« (4 
-2) ~ (4-7) fcl^SLfco «T(C±|H«II (4- 
2 ) ~ ( 4 - 7 ) Offi^tJt, »7 o (H D ]M L 

JjMftK 2, 3, 4t±*jgSO£^e)0)«#?fe^o ) 

[0 19 2] 

[14] 
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mm 


5? h>lf *J 
(nolX) 


#(42 
(mol3£) 


(molX) 


#tfc4 
CmoIX) 


CM 


4-2 


12 


54 


34 


- 


14100 


4-3 


14 




36 


6 


14400 


4-4 


12 


50 


32 


6 


15300 


4-5 


10 


55 


25 


10 


14700 


4-6 


11 


54 


35 




13900 


4-7 


13 


45 


30 


12 


13400 



[0 19 3] KT(-±taifSI (4 - 1) ~ (4- 

7) o#Bg^-r 0 

[0 19 4] 
[ft 7 6] 



CH 3 



CH 3 



-CH 2 -CH— -CH 2 -C- -CH 2 -C- 
C=0 C=0 



-CH 2 -C CH 2 - 



-CH 2 -C CH 2 -C- 

C=0 C=0 



-CH 2 -C- -CH 2 -C CH 2 -C- 

c=o c=ci 



*-CH 2 -C- 
C = 0 

0{CH 2 CH 2 0)^CH3 



[0 19 5] 
[ft 7 7] 



_ CH .,_ C _ -CH 2 -C CH 2 -C CH 2 -C- 

C=0 c = 0 C = 0 C = 0 (4_5) 

H ? h3 ? H3 

-CH 2 -C- -CH 2 -C- -CH 2 -C- 

C=0 C = 0 C = 0 



>o c=o c=o c=o 



[0 19 6] HSIM1-2 4&tfJtt&ffll~4 

mtm i ~ 4 ^n^n z g , jtsss^i, ^st- ± d 

H ««aftft&^ (7 5» 4 m g , (Mt j; D ^ffiS 

ttffli omg, *a5ic^r«fc5icE^u zn^enm 

W-rt 1 4 fI%tf)SJ^T P G M E A/¥LB&X^;l/<D 8 0 

/ 2 o m^mmimm^r^ o . i(im«^n7^ 

u H»J i~24 fcj£&ffl l ~ 4 

[0 19 7] 
[ft 7 8] 



ttKStJBl (1»H¥ 




— fcH 2 -c4— 

\ .I 51 



9 4*MB««>* 

— ^CH 2 -CH-)-^ ^CH 2 -CH-)-^ 



ttBSf»4 WH2 



Z2S4l!t!I "P 4 



#182 00 3-5 3 7 4 



[0 19 8] 
[15] 



40 



99 100 



*5 





WR 

(2g) 




(4 nig) 


sua 

(10 mg) 


mmm 1 


(1-1)/(2-1). 1/2 


PAG4-5, 40 mg 




W1 




(1-2VC2-2), 1/1 


PAG4-39/PAG3-18, 36/3 mg 


2 


W2 


H&&3 


(1-3)7(4-1). 1/1 


PAG4-35/PAG4-85/PAG4-77. 
25/30/10 mg 


3 


W3 




(1-4VX4-2J, 4/1 


PAG4-46, 41 mg 




W5 




(1-6)7(3-9), 3/1 


PAG4-6, 44 mg 


5 


W4 


*ffi#l6 


{2-3M3-D. 1/1 


PAG4-41./PAG4-60, 36/3 mg 


6 


W3 


litter 7 


(2-8)/(3-2), 2/1 


PAG4-48/PAG4-63, 20/18 mg 






ISM 8 


(2-4)7(4-3), 1/1 


PAG4-45, 43 mg 


3 


W1 


SIIS019 


(2-5)/(4-5), 1/1 


PAG4-36, 40 mg 


5 


W5 


SIM 10 


(3-3)7(4-4), 1/2 


PAG4-6/PAG4-77, 38/6 mg 


3 


W5 


3ti£#J 1 1 


(3-4)/(4-6), 1/2 


PAG4-45/PAG3-25. 38/2 mg 




W5 


ill 12 


(l-5)/(2-6), 3/1 


PAG4-35, 42 mg 


6 




&ffi&J 13 


(1-7)/(2-7), 4/1 


PAG4-50. 43 mg 


4 


W2 


Hffiffl 14 


(1-8)/(2-10). 1/2 


PAG4-48/PAG4-24. 40/2 mg 


4 


W5 


ggffiftl 15 


(1-9)/(4-7), 1/5 


PAG4-39, 41 mg 




W3 


3£tM 16 


(1-10)/(4-1). 1/1 


PAG4-50/PAG4-80, 35/10 mg 


4 




17 


(1-7)/(4-4), 3/2 


PAG4-52/PAG4-56, 15/25 mg 


4 


W5 


iSJteffl 18 


(2-9)/(3-5), 4/3 


PAG4-I7, 40 mg 


5 


W5 


S£ffli#l 19 


(?-1)/(3-6). 7/3 


PAG4-48. 42 mg 


6 


W5 


3US0IJ 20 


(2-3)/(3-7), 7/3 


PAG4-48/PAG4-53. 20/20 mg 


5 


W5 


UJSW 71 


(3-8)/(4-2), 3/7 


PAG4-39. 40 mg 


6 


W5 


IKfeffl 22 


(3-9)/(4-3), 1/1 


PAG4-41.41 mg 


5 


W5 


gftfl 23 


(3-10)7(4-4), 1/2 


PAG4-17/PAG4-67. 20/25 mg 


5 


W5 


SIM 24 


(1-9)/(3-7). 1/1 


PAG4-52. 41 mg 


5 


W5 


tfcfiHHl 


ttttttK i 


PAG4-5, 40 mg 


3 


W5 


H;8Efcl2 


J±®»SS2 


PAG4-5, 40 mg 




Wl 






PAG4-5. 40 mg 




fcL 




ttttttHH 


PAG4-5. 40 mg 







[0199] ^mmtmtLxn, 

Wl : *%77V?F 1 7 6 CfcH*^* (ft) SO 

W2 :^777^R08 C*H*-r>* (ft) SO 

(7"yfg&t»y n— 
W3:^J^nW^'JV-KP-34 1 ( fftHf t¥ 

lH (ft) so 

W5 : hn^7>S-3 6 6 (hn^^r^M (ft) 
SO 

[02 0 0] 75ytLtii, Hi, 1, 5-i?7W 
[4. 3. o] (DBN) £rau 

2ti, H'X (1, 2, 2, 6, 6 -^y$ 4- 

feWJ$?;l/) -fe/^-h 

3 It, h'Jn-ti'f/VT?^ 

5J±, 7>f-b°Uy 



6tt, 2, B-^V^nW-Vy 

[0 2 0 1 ] (fWffifitf?) SJJ&fc Brewer S c i 
e n c etifiDU V-3 0 J ^X lf> 3— fcfllffl L 
Tv"Jny>X/N-±fc l 6 Onmi^ gIL/cfi 

-X^fMLTMJU 1 3 0°C?9 0#SSSU ft 
0 . 4 ft m 7* h ^7X Ml^f^U ^tlfc 

A r FX^^U-f- (1 9 3 nm) ^St^L/co 9 
Mk<Dhm%M?t 1 2 0 °CT 9 0 #mf l/\ 2 . 3 8 % 

ft, US/Jo? yyxu U^xh;^-yyn7/^;V 
^rff /to £ © «fc 5 lc LTff 6 tifc U n y-jrx/N-© 1^ 

^xh^x-y^ssiiaft (sem) p 

(f7*-AX7ffa-F (DOF) ] : 7*7*— * 
Xv^a— Ht±, n>X7 h^-zW^X-y?, 0. 
1 5 (im«;^- y^rBS,-r^»7tM^*3i/^T, -7X7 



(52) 



#H 2003-5374 



?<Dmm dim) zrnhrco 

[SEMiftt (iy-LVy^) ] : 1 6 0 nm<DMiL^4 
y;^-^KLAf>n-;HilSEM G^SSM? 
gg^M) CMS*ffi 8 0 0V, Wm (A. 4 p A) ) 

_§6 



mmm 


DOF (tfm) 




(%) 


Xttfll 


0 6 


0. 13 


6 




0. 6 


0. 13 


7 


«HiM3 


0. 7 


0. 125 


4 


3S»IJ4 


0. 5 


0. 13 


9 




0. 5 


0. 135 


10 i 




0. 7 


0 125 


4 


3IJ5S0J7 


0. 6 


0. 13 


5 




0 6 


0. 13 


S 




o. e 


0. 13 


8 




0. 7 


0. 125 


4 




0 6 


0. 13 


7 


SIKM12 


0 6 


0. 13 


9 


SIM 13 


0. 6 


0. 1 3 


9 ; 




0. 6 


0. 13 


7 


*l£#Jl 5 










0 7 


0. 125 


4 


X*ttl7 


0. 7 


0. 125 


4 




0 6 


0. 13 


5 




0. 6 


0. 13 


6 


XIKM20 


0. 6 


0. 13 


5 | 




0. 6 


0. 13 


6 


XJKM22 


0. 6 


0. 13 


7 


§liife#j23 


0. 7 


0. 125 


4 


SIKM24 


a. 6 


O. 13 


9 


itftflll 


0. 3 


0. 14 


16 




O. 2 


0. 145 


12 




0. 2 


0. 14 


14 


Jt*«* 


O. 1 


0. 145 


12 



[0203] m6<Dm%frzwzfr-&&5ic. *zm<D 
Xismuisx hiMia, =i>$>?h &-)WW-vm 

[0 2 0 4] 



102 

(%) = (^ifM©IStM«Mi-Bi*f«o^tM) 
/,WM<DiMMTO«x i o o 

[0 2 0 2] 
H6] 



ftfc 1 9 3 nmcDA r FX^^YWf-^ 

40 left M~C\ ny # i7 h ^-;W^-yft?I #Mtf (c s E 



